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IS HAPPENING 10

I

IN THE U.S.A* ?
JUSTIN ANDREWS. Sc.D^^F.yTPTH:

SENIOR SCIENTIST, DEPUTY OFFICER IN CHARGE, COMMUNICABI£ DISEASE CENTER 
U. S. PUBLIC HEALTH SERVICE. ATLANTA, GEORGIA

V J

The g en e ra l  d e c l in e  o f  m a la r ia  in  t h i s  
coun try  i s  b e l i e v e d  to  have begun d u r in g  
the l a s t  q u a r te r  o f  the 19th c e n tu ry ,1’2 ’3 
some y e a rs  b e f o r e  i t  was known how th e  
d i s e a s e  i s  t r a n s m i t t e d .  A t t h a t  t im e ,  
m a la r ia  v i r t u a l l y  b la n k e te d  th e  ^eas tern  
tw o - th i rd s  o f  the  n a t io n ,  ex c ep t  f o r  the 
Appalachian h igh lands ,  and extended up the 
C en tra l  V alley  of C a l i f o r n i a . 4 I t s  r e t r e a t  
has been in t e r r u p te d ,  a t  l e a s t  d u r in g  the 
l a t t e r  h a l f  o f  the in te rv e n in g  p e r io d ,  by 
resurgences  in  p revalence  a t  such r e g u la r  
i n t e r v a l s  t h a t  a f i v e - t o  s e v e n - y e a r  
c y c l i c i t y  i n  epidem ic m a n i f e s ta t io n s  has 
b een  p o s t u l a t e d . 4 ’ 5 The l a s t  o f  t h e s e  
periods of enhanced transm iss ion  took place 
d u r in g  th e  m i d - t h i r t i e s  o f  t h i s  c e n tu ry .  
By t h a t  t im e , the p r i n c i p a l  a r e a s  o f  en- 
d e m ic i ty  had  c o n t r a c t e d  t o  th e  c o a s t a l  
p la in s  and l im e-sink  sec t io n s  of the south­
ea s te rn  s t a t e s  and the f lo o d -p la in  a reas  of  
the lower M is s i s s ip p i  and i t s  main t r i b u ­
t a r i e s .  S in ce  t h i s  l a s t  upswing, 12 to  14 
years  ago, r e p o r te d  m a la r ia  p revalence  in

the U.S.A. has decreased s t e a d i l y  as shown 
in the accompanying graphs (Fig. 1). Making 
gen e ro u s  a l lo w an c e  f o r  th e  t r a d i t i o n a l  
e r r o r s  o f  om m ission  and co m m iss io n  i n  
m a l a r i a  r e p o r t i n g ,  i t  i s  e v i d e n t  t h a t  
c o n s i s t e n t  d e c l in e s  in  recorded  m o rb id i ty  
and m o r t a l i t y ,  u n p r e c e d e n te d  i n  t h e i r  
magnitude and du ra tion ,  have been in  e f f e c t  
fo r  the l a s t  decade o r  more. This downward 
trend  i s  v e r i f i e d  by the general  testimony 
o f  re s id en ts  and by sp ec ia l  f i e l d  s tu d ie s 6' 7 
in  a r e a s  where m a la r i a  has  b een  h ig h ly  
endemic in  the p a s t .

What i s  the  s ig n i f i c a n c e  o f  t h i s  l a t e s t  
r e c e s s io n ?  S in c e  1935 t h e r e  has been no 
r e p o r te d  i n c r e a s e  in  in d ig en o u s  m a la r ia  
cases or dea th  r a t e s  i n  th e  c o u n t ry  as a 
w hole. T h is  i n d i c a t e s  t h a t  th e  r e g u l a r  
w av e- l ik e  p a t t e r n  o f  m a la r ia  e p id e m ic i ty  
throughout the n a t io n  i s  no t  an immutable 
phenomenon. I f  the  n e g a t iv e  s lo p e  o f  the 
l a s t  12 y e a r s ’ experience can be continued 
or a c c e l e r a t e d ,  i t  can  mean n o th in g  more 
o r  l e s s  th a n  th e  u l t im a t e  e x t i n c t i o n  o f

P r e s e n te d  b e fo r e  th e  G eorg ia  P u b l i c  H e a l th  A s s o c ia t io n ,  June  10, 1947, and th e  American S o c ie ty  o f  
T r o p ic a l  M ed ic ine  and th e  N a t io n a l  M a la r ia  S o c ie ty  in  A t l a n t a ,  G eo rg ia ,  December 4, 1947.
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MALARIA MORBIDITY AND MORTALITY RATES IN ALL STATES* REPORT*#  
CASES**AND DEATHS** DORINO 1920-1946 INCLUSIVE

FIGURE 1 .

m a la r ia '  in  the  U n ited  S t a t e s .  To e x p l o i t  
t h i s  t r e n d ,  i t  i s  im p o r ta n t  to  de te rm ine  
i t s  c a u s e s ,  i f  p o s s i b l e ,  w h ile  they  a r e  
s t i l l  in  e f f e c t .

Is  m alaria ; being t r e a te d  out of exis tence? 
Has i t  stopped re la p s in g  o r  has man become 
g e n e r a l l y - r e f r a c t o r y ,  to  i n f e c t i o n ?  Have 
i n f e c t i b l e  anophe lines  become so few t h a t  
t r a n s m is s io n  i s  no t  p o s s ib le ?  Have th ese  
s p e c i e s ) l o s t  t h e i r  s u s c e p t i b i l i t y  t o  
p la s m o d ia l^ p a ra s i t i s m — or t h e i r  t a s t e  fo r  
human blood? Have a l l  r u r a l  homes in  the  
South been made secure ag a in s t  in s e c t s —and 
do th e i r ^ p c c u p a n t s  rem ain  in d o o rs  a f t e r  
d a rk  so  p u n c t i l i o u s l y  t h a t  t h e y  a r e  no 
lo n g e r  a c c e s s ib l e  to 'm o s q u i to e s ?  A b r i e f  
review o f 1these  and o th e r  p o s s ib le  n u l l i ­
f y in g  in f lu e n c e s  seems d e s i r a b l e :  1) to  
a s s e s s  th e  evidence fo r  or a g a in s t  t h e i r  
causa l p a r t ic ip a t io n  in , th e  cu rren t  m alaria  
reg ress ion ,  2) to  judge -the ex ten t ,  i f  any, 
th a t  these  phenomena}are{due to  purposeful 
c o n t ro l  e f f o r t s ,  and 3) whether i t  would 
be w ise r ,  in  view o f  tlx; p re s e n t  low lev e l  
o f  m alaria incidence,, to  s top  a l l  organized 
a t t e m p t s .a t  f u r th e r  m a la r ia  p reven tion  as 
u n j u s t i f i e d . e x p e n d i t u r e s  o r  t o  c o n t in u e

PER CAPITA INCOME PAYMENTS. BY YEARS, IN THE 
CONTINENTAL U S. AND IN ELEVEN SOUTHEASTERN STATES

FIGURE 2 .

them w ith  the hope and e x p e c t a t i o n  th a t ,  
w ith in  the fo reseeab le  fu ture , they w i l l  re­
s u l t  in the to ta l  e r a d ic a t io n  o f  the d isease .

Economic im provem ent in  th e  South — The 
South sh a red { in  the n a t io n ’s p r e s e n t  wave 
o f  p r o s p e r i t y  w h ich  s t a r t e d  i t s  upward j 
sw in g  ( s e e ' F i g .  2 )  a t  a b o u t  t h e  tim e I 
m a l a r i a  r a t e s  commenced t h e i r  l a t e s t  
d e sc e n t .  In  c o n n e c t io n  w i th  t h i s  c ircum ­
stance , i t  i s  p e r t i n e n t  to  note th a t  soc io ­
economic p ro g re s s  was b e l iev e d  by various I 
a u t h o r i t i e s 1 ’ 2 ’ 3 ’ 4 ’ 5 to  be th e  p rim e de- 
term inant in  th e  e x t i n c t i o n  o f  m a la r ia  in  | 
th e  Upper M is s i s s i p p i  V a l ley  though they j 
d i s a g re e d  as t o  th e  most p ro b a b le  means i 
by which i t  was ach ieved . M alar ia  i s  more I 
f i rm ly  e n t r e n c h e d  by e n v i ro n m e n ta l  con- | 
d i t i o n s  in  th e  S o u th  th an  i t  was i n  the 
North, n ev e r th e le s s  i t  seems probable  th a t  1 
economic im provem en t i s  th e  b a s i s  fo r  
v a r i o u s  p r e s s u r e s  t o  w h ich  i t  i s  now 
y ie ld in g .  Those which may be presumed to 
exe rt  a n t im a la r ia l  in f luence  include b e t t e r  | 
h ousing ,  more m ed ica l  and p u b l i c  h e a l th  ; 
s e r v ic e s ,  more d ra in a g e  fo r  a g r i c u l t u r a l  | 
and suburban development, e n la rg e d .u se  of 
i n s e c t i c i d e s  i n  homes, enhanced  anim al '
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husbandry, and increased  i n d u s t r i a l i z a t i o n  
with i t s  a t t e n d a n t  s h i f t  in  p o p u l a t i o n  
re s id e n ce  from r u r a l  a r e a s  t o  o r  n e a r  
metropolitan c e n te r s .  Wartime and post-w ar 

j shortages o f  m a t e r i a l s  and p r o f e s s i o n a l  
personnel have d o u b t l e s s  p re v e n te d  the  
fu llest e lab o ra t io n  o f  these forces ag a in s t  
malaria.

Hunan s u s c e p t i b i l i t y — Considering  f i r s t  
the human f a c t o r s  w h ich  may have been  
involved in  the p r e s e n t  r e c e s s io n ,  th e re  
appears to  be l i t t l e  re aso n  fo r  assuming 
that i t  i s  due to  an American loss of  su s ­
c e p t ib i l i ty  to i n i t i a l  in fe c t io n  or re lap se ,  
"e ll  over a h a l f  m i l l io n  American s o ld ie r s  
and s a i l o r s , 8 i n c l u d i n g  many from  th e  
South, acquired m alar ia  overseas from 1942 
to 1945, i n c lu s iv e ,  ev id en c in g  no r e s i s ­
tance to  the numerous s t r a i n s  of plasmodia 
encountered. Some of the t e r t i a n  in fec t io n s  
imported subsequen tly  a re  s t i l l  r e la p s in g  
a f t e r  t h r e e  y e a r s .  P a r e t i c s  and o t h e r  

j r e c i p i e n t s  o f  in d u ced  m a l a r i a  i n  t h i s

(co u n try  a p p e a r  to  a c c e p t  and r e a c t  t o  
blood- o r  m o sq u i to - tran sm it ted  i n f e c t io n s  
with o ld  or new s t r a i n s  o f  p a r a s i t e s  in

r e c e n t  y e a r s  as  t h e i r  p r e d e c e s s o r s  d id  
b e fo re  them ac co rd in g  to  o b se rv e rs  whose 
in v es t ig a t io n s  involve the ex tens ive  use of 
t h i s  p ro c e d u re .0 ’ 10’ 11’ 12 Furtherm ore , i t  
was shown i n  1947 t h a t  n a t i v e  c a s e s  o f  
f a lc ip a ru m  and q u a r ta n  m a la r i a  in  Sou th  
C a r o l i n i a n  N e g r o e s ,  w i t h  o r  w i t h o u t  
sy m p to m s,  w e re  r e a d i l y  i n f e c t i v e  t o  
in sec ta ry - re a re d  and wild-caught A. quadri- 
maculatus, even though gametocyte d e n s i t ie s  
were v e ry  low in  some i n s t a n c e s . 13

A n tim a la r la l  m ed ica t ion  — I t  i s  d i f f i c u l t  
to  as se ss  c o r r e c t ly  the ro le  of medication 
in  the m ala r ia  d e c l in e .  S in ce  the days of 

“ Sappington’s A nti-F ever  P i l l s ” , re s id e n ts  
of endemic areas  in  the United S ta te s  have 
consumed huge q u a n t i t i e s  o f  e t h i c a l  and 
p r o p r ie ta r y  a n t im a la r i a l s  w ith  the o b jec t  
of t r e a t in g  or preventing m alaria . I t  seems 
lo g ic a l  to  expect t h a t  drugs which reduce 
p a r a s i t e  d e n s i t i e s  in  man should  d im inish  
h i s  i n f e c t io u s n e s s  to  m o sq u i to e s  a t  the  
same time bu t  t h i s  e f f e c t  has no t  always 
been s u f f i c i e n t l y  r e a l i z e d  to  be o f  s i g n i ­
f ic a n c e  in  the p re v e n t io n  o f  m a la r ia .

Thus w hile  the world th a n k fu l ly  accords

ANTI-MALARIAL INFLUENCES
"...increased “...enlarged use of
industrialization...** insectlcidea-.'* "... enhanced

) animal husbandry.

“. . . s h i f t e r  in
population--.**

"  ...m ore  
d r a in s  a e ..."

m e d ica l and public. 
heal4h s e r v ic e s . . ."

" ...b e + + e r  ̂
housing'...'1
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memorable prominence in  medical h i s to ry  to  
q u in in e  f o r  th e  r e l i e f  i t  has g iv e n  to  
coun tless  m ill ions  s u f f e r i n g  from m alar ia ,  
i t  i s  now well known th a t  the- drug possesses 
no p r o p h y l a c t i c  p r o p e r t i e s , . e x c e p t  th e  
a b i l i t y  to  e f f e c t  the temporary suppression 
of symptoms,, nor, can i t  be depended upon to  
e x t in g u is h  com pletely  any type of m alar ia  
i n f e c t i o n .  T h e r e fo r e ,  i t  i s  d o u b t fu l  i f  
q u in in e  i n t e r f e r e s  p e r c e p t i b l y  w i th  the 
t r a n s m i s s i o n  of th e  d i s e a s e .  C e r t a i n l y  
the re  appears to  be no reason fo r b e l iev in g  
th a t  i t  contribu ted  any more to  the co n tro l  
6 f  m a la r ia  in  th e  S o u th  s i n c e  1935 th a n  
b e fo re  t h a t  d a t e .*

Q uinacrine  h y d roch lo r ide  (a ta b r in e )  was 
■introduced in t o  g e n e ra l  use in  the Sou th  

u r in g  the middle and l a t t e r  years  of the 
ecade when the p re s e n t  m a la r ia  re c e s s io n  
a s  j u s t  g e t t i n g  u n d e r  way. I t s  e a r l y  
xper im en ta l  a p p l i c a t io n  as a mass th e ra -  
eu t ic  and prophylac tic  among predominantly

Negro popu la tions  w ith  almost 
e x c l u s i v e l y  f a l c i p a r u m  ma­
l a r i a  was asso c ia ted  w ith  en­
couraging reductions i n  spleen, 
p a r a s i t e ,  m orb id i ty  and mor­
t a l i t y  r a t e s : 14’15’16 L a te r  
observations in  Panama,1 7 led 
to  the conc lus ions  t h a t  a t a ­
b r in e  was no  more dependable 
th an 'q u in in e  fo r  m a la r ia  con­
t r o l  p u rp o s e s  when u s e d  in  
t r e a t i n g  p a r a s i t e  p o s i t i v e s  
d isc o v e re d  a t  m onthly blood 
surveys. C r i t i c a l  t e s t s 18’18 
and genera l  experience i n  ma­
l a r i o u s  a r e a s  d u r i n g  World 
War I I  concurred in  e s t a b l i s h ­
in g  th a t  th i s  drug, w hile  not 
much more e f fec t iv e  than quin­

in e  a g a in s t  v iv ax  and q u ar tan  m a la r ia ,  i s  
v i r t u a l l y  a s p e c i f i c  ag a in s t  fa lc iparum  in ­
fe c t io n ,  i t s  use in  th e ra p eu t ic  o r  su p p re s ­
s iv e  dosages r e s u l t i n g  in  a high percentage 
of n o n -re lap s in g 'cu re s  of t h i s  and no o ther 
types of m alar ia .  This unique c h a r a c t e r i s t i c  
p lu s  the temporal a s s o c ia t i o n  of a t a b r i n e  
and th e  r e c e n t  m a la r ia  d e c l in e  q u a l i f i e s  
a ta b r in e  m edication  as one of the p o s s ib le  
causes  o f  the r e c e s s io n ,  w ithou t  d e f in in g  
i t s  a c tu a l  im p o rtan ce .* *

Population  m ig ra t io n  out o f  ru ra l  a r e a s —
Since 1935, th e re  has been a no table m igra­
t i o n  from r u r a l  t o  u rb a n  s u r r o u n d i n g s  
throughout the United S ta te s .  This was most 
marked during the  f i r s t  h a lf  of the p re sen t  
decade due, presumably, to  m i l i t a r y  induc­
t io n  and to  the a t t r a c t io n s  of higher wages 
and b e t t e r  l i v i n g  c o n d i t io n s  in  and n ea r  
the  more populous c e n te r s  where m a te r i a l s  
and equipment f o r  Defense and War In d u s -

* A ccord ing  to  Mr. Norman T a y lo r ,  D i r e c t o r ,  C inchona P ro d u c t s  I n s t i t u t e ,  I n c .  (p e r so n a l  communica­
t i o n ) ,  t h i s  c o u n t ry ,  p r i o r  t o  1939, used  r o u g h ly  f o u r  m i l l i o n  ounces  o f  q u in in e  each  y e a r ,  th e  
annual v a r i a t i o n  b e ing  w i th in  ten  p e rc e n t  o f  t h i s  f i g u r e .  I t s  consumption “ over a p e r io d  o f  y e a r s ’ 
d id  n o t  i n c r e a s e  w i th  th e  p o p u la t io n .  There i s  no w a y 'o f  d e te r m in in g  th e  a c t u a l  p r o p o r t i o n  used 
as  an a n t i m a l a r i a l  in  th e  South  b u t ,  on th e  b a s i s  o f  a v a i l a b l e  d i s t r i b u t i o n  d a ta ,  i t  was e s t im a te d  
a t  th e  I n s t i t u t e  t h a t  abou t  two m i l l io n  ounces were used fo r  t h a t  p u rpose .

* * In fo rm a t io n  r e g a r d in g  th e  d i s t r i b u t i o n  and consum ption  o f  a t a b r i n e  in  t h i s  c o u n t r y  co u ld  n o t  be 
o b ta in ed  from i t s  p r i n c i p a l  m an u fac tu re r  as th e  o u tp u t  o f  t h i s  p ro d u c t  fo r  the  l a s t  s i x  y e a r s  has 
been c o n t r o l l e d  l a r g e l y  by t h e  Army, Navy, and P u b l i c  H e a l th  S e r v i c e  and has been s u b j e c t  t o  use 
abroad  a s  w e l l : a s  in  th e  U n ited  S t a t e s .
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|  t r i e s  Programs were be in g  f a b r i c a t e d .
| From 1917 to  1940, th e re  was a small bu t 
j s tead ily  in c re a s in g  p rog ress  in  the indus- 
. t r i a l i z a t io n  o f  the South as northern  manu- 
I fac tu re rs  s h i f t e d  t h e i r  f a c t o r i e s  to  take 
j advantage o f  more fa v o ra b le  lab o r  co n d i-  
! t io n s  below th e  Mason-Dixon L in e .  From 
j July 1940 to  May 1944, the  South re c e iv e d  

2 4 .4  p e r c e n t  o f  t h e  $ 1 4 , 0 0 0 , 0 0 0 , 0 0 0  
authorized by the  War Production Board fo r  

j m anufacturing p l a n t s  and equipment; t h i s  
| does not in c lu d e  the c o s t  o f  p la n t s  whose 

post-war conversion  to  peacetime in d u s t ry  
I i s  d o u b t f u l . 20 D u rin g  th e  same p e r io d ,
| considerab le  numbers of Negroes t r a v e l l e d  

to  th e  n o r t h e r n  s t a t e s  t o  e s c a p e  t h e  
| e f fec ts  of a waning co tton  economy and with  
j the  hope of f i n d i n g  more p ro d u c t iv e  and 

co n g en ia l  s u r r o u n d i n g s .21
In  many s e c t i o n s  o f  th e  s o u t h e a s t e r n  

quadrant of t h i s  country, these events  have 
r e s u l t e d  in  t r a n s f e r r i n g  p eo p le  OUT o f  

, r u r a l  a r e a s  w here  t h e y  m igh t have had

FIGURE 3.

m ala r ia  and INTO urban  s i t u a t i o n s  where 
th e  chances o f  a c q u i r i n g  i t  were n e g l i ­
g i b l e .  The t o t a l  e x t e n t  t o  w h ich  t h i s  
phenomenon has  tak en  p lace  i s  n o t  known 
a t  p re s e n t  b u t  some id ea  of i t s  t r e n d  i s  
conveyed by th e  u p p e r  cu rv e  in  F ig .  3 , 
which in d ic a te s  the  p ro g re ss iv e  re d u c t io n  
in  farm p o p u la t io n s  in  the South  C e n t r a l  
and S o u th  A t l a n t i c  S t a t e s  from 1935 t o  
1945, i n c l u s i v e .  Thus i t  seems p ro b a b le  
t h a t  a c o n s i d e r a b l e  d e p l e t i o n  i n  r u r a l

p o p u l a t i o n  has o c c u r re d .  T h i s  may have 
a s s i s t e d  m a t e r i a l l y  in  m a la r ia  re d u c t io n  
in  th e  l a s t  f i v e  or s i x  y e a rs .

A n o p h e lin e  s u s c e p t i b i l i t y  — C o n s id e ra ­
t io n  must a lso  be given to  the  p o s s i b i l i t y  
t h a t  changes in  anopheline popu la tions may 
have i n t e r f e r e d  w ith  the  t r a n s m is s io n  o f  
m a la r ia .  Among such h y p o th e t ic a l  f a c to r s ,  
r e d u c t io n  in  m osqu ito  s u s c e p t i b i l i t y  to  
p la s m o d ia l  p a r a s i t i s m  due ,  p e rh a p s ,  to  
env ironm enta l  o r  cosmic in f lu e n c e s  would 
be o f  param ount s i g n i f i c a n c e  i f  demon­
s t r a b l e .  Such a phenomenon m ight be r e a ­
s o n a b ly  e x p e c te d  to  m a n i f e s t  i t s e l f  in  
i n s e c ta ry - r e a r e d  a s  w e ll  as w i ld  s t r a i n s  
o f  m o s q u i t o e s .  T h e re  i s  no p u b l i s h e d  
evidence to  t h a t  e f f e c t  w ith  re fe re n ce  to 
the p r in c ip a l  t r a n s m i t t in g  spec ie s  in  t h i s  
co u n try .  Induced m a la r ia  f o r  th e r a p e u t i c  
and experim enta l  purposes appears to  have 
been t r a n s f e r r e d  from one person to  another 
by means o f  m o sq u i to e s  w i th  com parab le  
degrees of  r e g u la r i t y  throughout and p r io r  
t o  the period under considera t ion .  9’10’ 11,12 
While most of the n a tu r a l ly  induced malaria 
has been t r a n s m i t te d  w ith  th e  Boyd s t r a i n  
o f  A. quadr i m a c u l a t u s , e s t a b l i s h e d  in  
1 932 ,22 o th e r  i n s e c t a r y  s to c k s  have been 
used and w ild  s t r a i n s  o f  t h i s  species have 
been b rough t  i n t o  l a b o r a t o r i e s  and t h e i r  
i n f e c t i b i l i t y  p ro v ed .12 ’ 23 ,24

A n t i l a r v a l  m easures — Has the  abundance 
o f  t h i s  t r a n s m i t t e r  d im in i s h e d  s u f f i ­
c i e n t l y  d u r in g  th e  l a s t  tw e lve  y e a r s  to  
account fo r  the m alaria reduction  observed? 
During t h i s  period, e f f o r t s  o f  considerable 
magnitude have been made by Federal, s t a t e  
and lo c a l  h e a l th  ag en c ies  and by p r iv a t e

“...atabv'ine, uih'ilanot moth more 
effective than quinine a ga in st  
viva* and quartan m alaria , • 
is v irtu a lly  a specific, 
acfainst fa lc ip a ru m  
Ln-fectrioo...*
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IN THE CONTINENTAL UNITED STATES WORLD WAR I-W O R L D  WAR H  
/(NOTE THE REDUCED MILITARY MALARIA EXPERIENCE IN THIS COUNTRY DURING 

1 THE LAST WORLD WAR) '

FIGURE 4.

i n t e r e s t s  aimed .at;, r e d u c in g  a n o p h e l in e  
d e n s i t i e s  both  on a , community-wide b a s i s  
and w i th in  homes; E n tom olog ica l  ev idence  
o f  success  as^a r e s u l t  o f  these  endeavors 
i s  l im i te d ;  t h e i r / p r o b a b le  e f f e c t i v e n e s s  
must be‘ i n f e r r e d / l a r g e l y  from the  n a tu re  
and scope of t h e i r  physical  accomplishments.

The U. S. Army’ s c o n t i n e n t a l  ex p e r ien ce  
w ith  m alar ia  during  World War I  was severe 
enough ( s e e  F ig .  4) to  r e q u i r e  e n v i r o n ­
m en ta l  c o n t r o l  m easures around s o u th e rn  
can to n m en ts .  These a c t i v i t i e s  had to  be 
f in a n c e d  j o i n t l y  from Federal and l o c a l  
re so u rces ,  thus d i r e c t in g  a t t e n t io n  to  the  
f a c t  t h a t  lo ca ls  governm ents were u n ab le  
to  bear the cos ts  of malaria con tro l  opera­
t io n s  which,? as then,conceived, were mainly 
a n t i l a r v a l .  >■ . " '*

Thus, during  the d e p re ss io n  years which 
fo l lo w e d ,  Federal . r e l i e f  o r g a n i z a t i o n s  
( C i v i l  Works A d m in i s t r a t io n  and F e d e ra l  
Emergency R e l ie f1 Adm inistration e s tab l ish ed  
in  1933, and .the Works P ro g re ss  Adm inis­
t r a t i o n  in  1935).were c a l le d  upon to  supply, 
manpower for malaria con tro l  purposes. They

completed a tremendous amount o f  d ra in a g e  
in  16 so u th eas te rn  s t a t e s .  The ex ac t  t o t a l  
i s  u n c e r t a i n  a s  e x i s t i n g  r e p o r t s  o f 
accomplishment4 ’ 25 a r e  no t in  agreem ent,  
b u t  from them i t  a p p e a r s  p r o b a b le  t h a t  
som eth ing  Sin th e  neighborhood  o f  32 ,000  
m iles  of “ a v e r a g e - s i z e ” d i t c h e s  were con­
s t r u c te d ,  d r a in in g  623,000 w atered  a c re s .  
M ost o f  them w ere  dug by hand l a b o r — 
machine and dynamite excavation  accounting 
fo r  only a minor p e rc e n ta g e  — and a few 
hundred m iles  o f  the  d i t c h e s  were paved 
w i th  co n c re te .

From th e  s t a n d p o i n t  o f  good m a l a r i a  
c o n t r o l  p r a c t i c e ,  t h e s e  p r o j e c t s  had 
s e r i o u s  f a u l t s .  I n  t h e  f u l f i l l m e n t  o f  
r e l i e f  o b j e c t i v e s ,  o p e r a t i o n s  c o u ld  be 
c a r r ied  out 1) where and only fo r  as  long 
as  the  numbers o f  l o c a l l y  unemployed were 
la rge  enough so  th a t  crews could be manned 
f o r  m a la r ia  c o n t r o l  d ra in a g e  as  w e l l  as 
for  o ther r e l i e f  labor p ro je c ts  d e s ire d  by 
th e  community, and 2) where l o c a l ly  pro­
vided m a te r ia ls  and equipment were a v a i l a ­
b le  f o r .m a tc h in g  a g a i n s t  Federal funds .



| These c o n d i t i o n s  te n d e d  t o  c o n c e n t r a t e

( m ala r ia  c o n t r o l  d ra in a g e  p r o j e c t s  in  the 
more p o p u lo u s  and w ea lth y  c o u n t i e s ,  no t  
n e c e s sa r i ly  the  more malarious ones. J u s t i ­
f i c a t i o n  fo r  l o c a t in g  work u n i t s  was f r e ­
q u e n t l y  b ase d  on n o th in g  more than  la y  
testim ony o f  p a s t  m ala r io u sn ess .  Drainage 
c o n s t ru c t io n  was r e s t r i c t e d  to  new works, 
which meant t h a t  e x i s t i n g  d ra in ag e-w ay s  
cou ld  n o t  be m a in ta in ed  or improved w ith  

| r e l i e f  lab o r  nor could i t  be used to  keep 
, in s e rv ic e a b le  con d it io n  the d i tches  which 
| i t  dug o r ig in a l ly .  In many, though not a l l  

in s tan ce s ,  lo c a l  governments have provided 
f o r  t h e  m a i n t e n a n c e  o f  t h e  d r a i n a g e  

. f a c i l i t  i e s .
As th e  Defense Program gathered  momentum 

in 1941, n a t io n a l  unemployment dec lined  and 
many o f  the  WPA M ala r ia  C o n tro l  D ra inage 
P r o j e c t s  were d i s c o n t in u e d  ex c ep t  in  the  
neighborhood  of m i l i t a r y  t r a i n i n g  camps. 
During 1942, these  were taken  over by the 

| U. S. P u b l i c  H ea l th  S e rv ic e  and, to g e th e r  
r ' w ith  o th e r  env ironm en ta l  m a la r ia  c o n t ro l  
( o p e ra t io n s  around a reas  of m i l i t a r y  or war 
| i n d u s t r i e s  s i g n i f i c a n c e ,  were c o n t in u e d  
I during  the war years as a cooperative works 

program of th e  Federal and v a r io u s  s t a t e  
h e a l t h  s e r v ic e s  co ncerned . T h e i r  e f f o r t s  
were co o rd in a ted  by the O ff ice  o f  M alar ia  

* C o n t r o l  in  War A re a s ,  h e a d q u a r t e r e d  in  
A t l a n t a ,  G e o rg ia .

During the period o f  maximal 
m i l i t a r y  t r a in in g  and indus­
t r i a l  p r o d u c t i o n ,  m a l a r i a  

J control drainage, f i l l in g ,  and
la rv ic id in g  were accomplished 

| by t h i s  o r g a n iz a t io n  around
| approximately 2,200 lo c a l i t i e s
I o f  m i l i t a r y  c o n c e rn  i n  19
I d i f f e r e n t  s t a t e s .  Through
| 1945, th e s e  a c t i v i t i e s  in -
, eluded c lea r in g  and cleaning,
I in c id en ta l  to  la rv ic id in g ,  of

13 7 ,0 0 0  w a te r e d  a c r e s  and
9 6 ,7 0 0 ,0 0 0  l i n e a r  f e e t  o f  
d i tch es ;  5,700,000 ga llons  of 

I o i l  and 73,000 pounds o f  p a r is
( green were used in  la rv ic id in g

660,486  a c r e s ;  a p p ro x im a te ly  10 ,900 ,000  
l i n e a r  f e e t  o f  d ra in a g e  d i t c h  o f  v ary in g  
c r o s s - s e c t io n  were dug (90 p e rcen t  o f  them 
by hand l a b o r ,  5 p e r c e n t  w i th  dynam ite,  
3 p e rcen t  by heavy machinery, and the o th ­
e r  2 p e rcen t  were l in e d  o r  t i l e d  d i tc h e s ) ;  
m e c h a n ic a l  and h y d r a u l i c  f i l l  amounted
315,000 cub ic  y a rd s .

T h is  program  was a g r e a t  improvement 
over the  preceding one from the s tandpo in t  
o f  m a l a r i o l o g i c  p r i n c i p l e .  M ain tenance  
o p e ra t io n s  could be undertaken  as r e a d i ly  
as  new c o n s t r u c t io n .  Local c o n t r ib u t io n s  
were req u ired  only when ad junc ts  to  d r a in ­
age works such as concrete  d i t c h - l i n i n g  or 
c u l v e r t s ,  t i l e ,  d y n a m i t e ,  e t c .  w ere  
d e s i r e d .  E a r ly  in  the  development of the  
War Areas Program, the p o l ic y  was adopted 
of basing operations on p o te n t i a l  malarious­
ness ,  i . e . ,  presence of i n f e c t ib l e  spec ies  
of  anophe lines ,  r a th e r  than  lay  testim ony 
o f  p r e v io u s  m a la r io u s n e s s .  E n tom olog ic  
ev a lu a t io n s  were made throughout the prog­
r e s s  o f  the  program to  check o p e ra t io n a l  
accomplishments. These have been summarized 
in  Fig. 5 and show 1) th a t  m ala r ia -ca rry ing  
ty p e s  o f  m o sq u i to e s  were l e s s  numerous 
w i th in  th e  zones where m osqu ito  c o n t r o l  
a c t i v i t i e s ,  e x c lu s iv e ly  a n t i l a r v a l  u n t i l  
ca lendar year 1945, were c a r r ie d  on than in 
a d j a c e n t  u n p ro te c te d  a re a s ,  and 2) th a t  
anopheline abundance in  u n co n tro l led  areas

RELATIVE DENSITIES OF MALARIA CARRYING SPECIES OF MOSQUITOES* 
WITHIN AND ADJACENT TO PROTECTED ZONES IN THE UNITED STATES DURING 

THE FIVE WORLD WAR H  YEARS 
(FROM THE U.S. PUBLIC HEALTH SERVICE, COMMUNICABLE DISEASE CENTER)

* ANOPHELES OUADR/MACJLATUS, A. FREEBORN!, A. ALBIMANUS

FIGURE 5 . ATLANTA, GEORGIA
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was c e r t a i n l y  no l e s s ,  p ro b ab ly  more, in  
1946 than  in  1942 when enumerative observa­
t io n s  were commenced. Spleen and p a r a s i t e  
s u r v e y s  were a l s o  made f o r  e v a l u a t i v e  
p u r p o s e s  b u t  were n o t  v e r y  m e a n in g fu l  
because of th e i r  lack of s e n s i t i v i t y  in  the 
f a c e  o f  d e c r e a s in g  m a l a r i a  p r e v a l e n c e .  
Community h e a l th  education  and inform ation 
programs were developed to  te ac h  the  la y  
p u b l i c  s im p le  f a c t s  a b o u t  t h e  c a u s e ,  
n a t u r e ,  t r a n s m is s io n ,  and p r e v e n t io n  o f  
m a l a r i a  th u s  s e c u r i n g  c o o p e r a t i o n  i n  
e f f e c t in g  the o b jec t iv es  of the program.

The main m alar io logic  shortcoming of t h i s  
War A reas  Program was t h a t  i t  was aimed 
only a t  the p ro tec t io n  o f  m i l i t a ry  t r a in e e s  
and war w orkers .  Thus i t  d id  n o t '  n u l l i f y  
fo c i  o f  primary m a la r ia  endem ic ity  u n le ss  
th ey  were n ea r  m i l i t a r y  t r a i n i n g  camps, 
maneuver a reas ,  a i r p o r t s ,  shipyards, or the 
s i t e s  o f  war i n d u s t r i a l  o r  r e c r e a t i o n a l  
f a c i l i t i e s .

A th i rd  federa lly-sponsored  program which 
may have ex e rc ised  some e f f e c t  on anophe- 
l in e  prevalence over a considerab le  pqgtion 
o f  th e  S o u th  i s  t h a t  o f  t h e  T e n n e s s e e  
V a l le y  A u th o r i t y .  T h is  o r g a n iz a t i o n  was 
c r e a t e d  in  1933. S in c e  th e n  i t  has  con­
s t ru c te d  or acquired 26 a r t i f i c i a l  impound­
ments a lo n g  the  T ennessee  R iv e r  and i t s  
t r i b u t a r i e s .  At maximum normal o p e r a t in g  
l e v e l ,  th e s e  la k e s  co v e r  n e a r l y  600 ,000  
a c re s  and t h e i r  t o t a l  sho re  l i n e  ex ten d s  
w e l l  o v e r  1 0 ,0 0 0  m i l e s . 28 Much o f  th e  
m a r g in a l  a r e a  i s  w i t h i n  t h e  l i m i t s  o f  
t r a d i t i o n a l  m alariousness where cond it ions

ment, l a r v i c i d i n g ,  d r i f t  removal and herb- 
i c i d i n g — a l l  p r o s e c u t e d  on v e r y  l a rg e  
s c a l e s .  The s t u d i e s  o f  th e  TVA M a la r ia  
C o n tro l  D iv i s io n  and th e  o p e r a t i o n s  p e r ­
formed by i t  o r  under i t s  t e c h n ic a l  su p e r­
v is io n  appear n o t  only to  have kept m alar ia  
from becoming a m ajo r  cause o f  m o rb id i ty  
in  the Tennessee V alley  but to  have reduced 
to  the p o i n t  o f  p u b l i c  h e a l t h  i n s i g n i f i ­
cance the m alar ia  p revalence  which e x i s t e d  
when c o n s t ru c t io n  was begun. I t  i s  i n t e r ­
e s t i n g  to  no te  t h a t ,  due to  a co m bina tion  
o f  u n c o n t r o l l a b l e  c i r c u m s t a n c e s  i n  the 
e a r l y  s p r i n g  o f  1945, an o p h e lism  i n  the 
lower tw o - th ird s  of th e  V alley  reached  the 
h ig h es t  le v e l  recorded  in  twelve y ea rs  but 
w i th o u t  ev id en c e  o f  an accom panying i n ­
c r e a s e  in  m a la r i a  p r e v a l e n c e . 7

T h is  in co m p le te  c a t a l o g  o f  f e d e r a l l y -  
s t im u la te d  e f f o r t s  a t  reduc ing  anophe line  
p roduction  i s  im pressive  but the  e f f e c t  of 
th e s e  en d e av o rs ,o n  m a la r ia  p re v a le n c e  is  
hard to  appra ise .  Their  ap p l ic a t io n  extends 
over the period  o f  m a la r ia  d e c l in e ,  a fa c t  
which should n e i t h e r  h a s t i l y  be d ism issed  
as fo r tu i to u s  nor taken for granted to  have 
c a u s a l  s i g n i f i c a n c e .  That m a la r ia  r e d u c ­
t i o n  occurred nea r  many of these  o p e ra t io n  
s i t e s  as a r e s u l t  of breeding-p lace  d e s t ru c ­
t i o n  and a n t i l a r v a l  m easu res  i s  i n d i s ­
p u tab le ,  bu t  t h a t  th e se  a reas  were s u f f i ­
c i e n t l y  numerous, e x te n s iv e ,  or m a la r io -  
g e n i c a l ly  im p o rtan t  t o  form a c o a le s c e n t  
m alar ia  dep ress io n  throughout the South  is  
h a rd ly  c r e d ib le .  Furtherm ore , m a la r ia  has 
diminished to  a g re a te r  or l e s s e r  degree in

favor the propagation  o f  A. quadrimacu- 
la tu s ,  a no to rious  impoundment breeder. 
The t h r e a t  o f  enhanced  m a la r i a  i n c i ­
d e n c e  was r e c o g n i z e d  e a r l y  i n  t h e  
p l a n n i n g  p h ase  and , as an im p o r ta n t  
e lem en t  o f  th e  H e a l th  and S a f e ty  De­
p a r tm e n t ,  a M a la r ia  C o n tro l  D iv i s io n  
was a c t iv a te d .  I t s  fu n c t io n s ,  a t  f i r s t  
i n v e s t i g a t i o n a l  and o p e r a t i o n a l ,  now 
c o n s i s t  o f  the development o f  the TVA 
m a la r ia  c o n t ro l  program and the  p l a n ­
n ing  and a p p ra is a l  o f  i t s  ex ecu t io n  in  
t h e  f i e l d .  The a n t i l a r v a l  m easu re s  
u t i l i z e d  inc lude  r e s e r v o i r  p re p a ra t io n  
and improvement, w a t e r - l e v e l  manage­
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areas  beyond  th e  i n f l u e n c e  o f  t h e  TVA 
and u n to u c h e d  by WPA o r  MCWA. T hus  i t  
i s  e v i d e n t  t h a t  o t h e r  f a c t o r s  i n  a d d i ­
t i o n  t o  i n t e r f e r e n c e  w i t h  a n o p h e l i n e  
p r o d u c t io n  have b een  c o n c e rn e d  i n  t h i s  
phenomenon.

Measures a g a in s t  a d u l t  a n o p h e l i n e s  — In
spite of a c t iv e  educational e f f o r t s ,  demon­
s t r a t i o n  p r o j e c t s  27* 281 28 and  h i g h e r  
incomes, the amount and q u a l i ty  of domestic 
insec t-p roofing  has increased  s ig n i f i c a n t ly  
in only a few of the ru r a l  s e c t io n s  of the 
South  where i t  would have i t s  g r e a t e s t  
e f fec t  as a m alar ia  reductive  measure.30’31 
D oubtless, t h i s  i s  due to  th e  e x c e s s iv e ly  
high r a t i o  of  in se c t -p ro o f in g  c o n s t ru c t io n  
and m a in te n a n c e  c o s t s  t o  th e  v a l u e  o f  
poorer type  h o u s e s .32' 33

On th e  o th e r  hand, th e  use  o f  dom estic  
i n s e c t i c i d e s  has i n c r e a s e d  p r o d ig io u s ly  
during the period under co n s id e ra t io n .  Data 
concerning the  a c tu a l  amounts packaged and 
so ld  a r e  d i f f i c u l t  to  o b ta in  as th e s e  a re  
viewed by d e a le r s  as com petit ive  in fo rm a­
t io n ;  however, c e r t a i n  re g io n a l  d i s t r i b u ­
to rs  ( s e rv in g  the so u th eas te rn  s t a t e s )  and 
n a t io n a l  manufacturers were w i l l in g  to  d i s ­
c lose  produc tion  trends  in  terms of annual 
p e r c e n t a g e  i n c r e a s e .  A c c o rd in g  t o  th e  
e s t im a te s  o f  the former, th e  d i s t r i b u t i o n  
of th e s e  p ro d u c ts ,  commencing w i th  1931, 
increased  each year by amounts which varied  
with d i f f e r e n t  concerns from 20 to  40 p e r ­
cen t u n t i l  1943, when output was c r ip p le d  
by la c k  of metal fo r  co n ta in e rs  and hand-

s p ra y e r s .  Compounded 
a t  the annual r a t e  of 
20 percent,  t h i s  would 
r e p r e s e n t  an over-all 
i n c r e a s e  o f  n e a r l y  
s e v e n  and o n e - h a l f  
times fo r  t h i s  period.

One n a t i o n a l  p r o ­
ducer w rote t h a t  the 
v o lu m e  o f  h i s  com­
pany’ s household  i n ­

s e c t i c id e  d i s t r i b u t i o n  in  th e  so u th eas te rn  
s t a t e s  in c re a s e d  140.4  p e rc e n t  from 1935 
to  1945 b u t  he b e l ie v e s  th a t  t h i s  was due 
to  th e  en e rg e t ic  ad v e r t i s in g  of h is  concern 
and  t h a t  c o m p e t i t i v e  b u s i n e s s  d i d  n o t

advance to  th a t  ex ten t .  However, one of h is  
p r in c ip a l  com petito rs  su p p l ie s  the fo llow ­
in g  i n d i c e s  e x p r e s s in g  in  term s of p e r ­
cen tag e  r e l a t i o n s h i p s ,  based  on b u s in e s s  
done i n  1939, th e  am ounts  o f  d o m e s t ic  
i n s e c t i c id e s  d i s t r i b u t e d  by h is  d ea le rs  in  
13 s o u t h e a s t e r n  s t a t e s  ( f i g u r e  f o r  1939 
b e i n g  t a k e n  a s  100%).

Year Percent Year Percent

1931 20.25 1939 100.00

1932 27.14 1940 85.07

1933 32.23 1941 89.23

1934 41.63 1942 147.08

1935 51.83 1943 159.59

1936 63.80 1944 139.50

1937 75.16 1945 140.36

1938 78.85 1946 55.84

T h is  m an u fac tu re r  i s  o f th e  op in ion  t h a t  
th e  s h a rp  d ec rea se  in  s a l e s  volume during 
1946 was due to  the la rge  amount of  “ f r e e ” 
s p r a y i n g  w h ic h  was done by l o c a l  and 
Federal government a g e n c ie s  d u r in g  t h a t  
y e a r .

These in d ic a t io n s ,  while remarkable, do 
no t  t e l l  th e  whole s to ry  because numerous 
small opera to rs  corrmenced domestic i n s e c t i ­
c id e  p r o d u c t io n  d u r in g  t h i s  p e r io d  thus  
adding m a te r ia l ly  to  the t o t a l  made a v a i la ­
b le  to  consumers. I t  i s  probably conserva­
t i v e  t o  e s t im a te  t h a t  th e re  were 10 to  20 
times as much household in s e c t ic id e  used in 
th e  s o u th e a s t  d u r in g  th e  e a r l y  war y ea rs  
as in  1931 to  k i l l  m osquitoes as w e ll  as 
o th e r  d om es tic  i n s e c t s .

In 1945, th e  O ff ice  o f  M ala r ia  C on tro l  
i n  War A re a s  embarked on i t s  E x tended  
Program of M alaria C ontro l.  This  cons is ted  
o f  the a p p l i c a t io n  o f  r e s id u a l  DDT to  the  
i n t e r i o r  su r fa ce s  of homes and p r iv ie s  in  
co u n t ie s  where s u b s t a n t i a l  m o r ta l i ty  from
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*.. .  measawes which, 
prevent mosquitoes Worn 
entering houses or which, 
destroy -the in sects 
after -they are in side, 
are of'transcendent 
Importance In preventing' 
tnalariai-transmissionj.

m a la r i a * ,  had been  r e p o r t e d  d u r i n g  th e  
p er iod  j u s t  before World War I I .  This  was 
aimed a t , p re v en t in g  th e  d is s e m in a t io n  of 
m a l a r i a ,  from h o m e - c o m in g 'v e t e r a n s  who 
had  a c q u i r e d  i n f e c t i o n " o v e r s e a s .  From 
J a n u a ry ’ 1, 1945 to  S ep tem b er  27, 1947, 
n e a r ly ,  3 .2  m i l l i o n  house-‘s p ra y in g  a p p l i ­
c a t io n s  were made in  r u r a l " a r e a s  o r  small 
towns in  309 co u n t ie s .  The average number 
o f  sp ray ings  p e r  house v a r ie d  from n e a r ly  
two in  1945 to no t  q u i t e  one and o n e - h a l f  
i n  1947, when 8 7 5 ,5 3 4  d i f f e r e n t  h o u ses  
w e re " : t r e a te d .

D om estic  i n s e c t i c i d i n g  w i th  r e s i d u a l  
ch em ica ls  such as IDT a p p e a rs  to  be the  
most f e a s i b l e  s in g l e  approach  to  m a la r ia  
p r e v e n t i o n  now a v a i l a b l e  in  th e  S o u th  
co n s id e r in g  the s p e c ia l  problems of house 
c o n s t r u c t io n ,  the d i s t a n c e  between homes 
in  r u r a l - s e c t i o n s ,  and the economy of the 
i n h a b i t a n t s .  Most a n o p h e l in e  m o squ itoes  
b i t e  only a t  n ig h t  and as more people a re  
w ith in ;  t h e i r  homes th an  e lsew here  d u r in g  
th e  h o u rs  of  d a r k n e s s ,  i t  fo l lo w s  t h a t  
m e a s u r e s ‘which p r e v e n t  m o sq u i to e s  from

e n t e r i n g  houses or which de­
s t r o y  th e  i n s e c t s  a f t e r  they 
a re  in s ide  are of  transcendent 
im portance in  p re v e n t in g  ma­
l a r i a  t r a n s m i s s i o n .  I t  i s  
probable th a t  the in s e c t ic id a l  
a p p l i c a t i o n s ,  both  ephemeral 
and  r e s i d u a l ,  made w i t h i n  
the horned in  the l a s t  12 years 
have accom plished  more- than 
a n y  o t h e r  one m e a s u r e  to 
re d u c e '  m a la r ia  t r a n s m is s io n  
in  t h e ! S o u th .

A n o p b e l i n e  d e v i a t i o n  —
A n o t h e r 'c i r c u m s t a n c e  w hich  
may have been o f  con s id erab le  
a s s i s t a n c e  in  r e d u c i n g  the  
d o m es t ic  d e n s i ty  of anophe- 
l i n e s  i s  th e  e x p a n s io n  of 
c a t t l e - r a i s i n g  in  the  s o u th ­

e a s t e r n  s t a t e s .  The lower curve in  F ig .  3 
shows the e s t im a te d  c a t t l e  p o p u la t io n  in  
t h e  S o u th  A t l a n t i c  and  S o u th  C e n t r a l  
s t a t e s  from 1930 to  1946- C a t t le  husbandry 

f has in c reased  i n  the South as c o t to n  c u l ­
t i v a t io n  has receded  in  importance and as 
r u r a l  labor has migrated out of  the reg io n .  
Longer g raz in g  seaso n s  than a re  a v a i l a b le  
e lsew h ere  in  the  co u n try ,  l e s s  l a b o r  r e ­
qu irem ents ,  a c c e s s i b i l i t y  to  e a s te r n  mar­
k e ts ,  and b e t t e r  p ro te c t iv e  techniques now 
a v a i l a b le  a g a in s t  c a t t l e  d i s e a s e s  s p re a d  
by b i t i n g  a r th ro p o d s  a r e  s a i d  to be f a c ­
t o r s  c o n t r i b u t i n g  t o  t h i s  d ev e lo p m en t.  
The p re sen ce  o f  more c a t t l e  i s  b e l i e v e d  
to  be im p o r t a n t ,  m a l a r i o l o g i c a l l y ,  b e ­
c a u s e  A. q u a d r im a c u la tu s  h a s  a s t r o n g  
p r e fe re n c e  fo r  c a t t l e  b l o o d .34 As th e s e  
m o s q u i to e s  em erge from  t h e i r  b r e e d i n g  
p laces  and seek blood meals, they a re  le s s  
l i k e ly  to  e n te r  human h a b i ta t io n s  in  la rg e  
numbers i f  they can s a t i s f y  t h e i r  ap p e t i te s  
more conveniently  from c a t t l e  in  the f i e ld s  
or in ,;s tab les  c lo se  to  houses.

The t re n d s  o f  th e  two graphs in  F ig .  3

•' ‘ •- - ,i
• In  c a le n d a r  year 1946, c o u n t i e s  were approved fo r  Extended Program o p e ra t io n  i f  th e  average annual 

m a la r ia  m o r t a l i t y  r a t e  d u r in g  1938 to  1942, i n c l u s i v e ,  was 10 or more p e r  100,000 p o p u la t io n .  In 
1947, th e  b ase  was broadened  t o  in c lu d e  r a t e s  down t o  5 pe r  1 0 0 ,000 .  C o u n t i e s  w i th  e v id e n c e  of 
c u r r e n t  m a l a r i a  m o r b id i ty  were ’ in c lu d e d  b o th  y e a r s .

r r .  s' % .
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( i n d i c a t e  t h a t  th e  d e c r e a s e  i n  th e  farm  
population o f  the South occurred  while the 
ca t t le  population was on the in c re ase .  This 
suggests  t h a t  the  a n t i m a l a r i a l  i n f lu e n c e  

1 of th e se  two c irc u m sta n ces  may have been 
| com pounded by t h e i r  c o n t e m p o r a n e o u s  

developm ent.

DISCUSSION AND SUMMARY
s U n ti l  medical and public  h e a l th  p ra c t ic e s  
! in  t h e  r e p o r t i n g  o f  m a l a r i a  c a s e s  and 
j deaths a re  improved to  the  p o in t  o f  being  

more d ep e n d ab le  m easu re s  o f  th e  a c t u a l  
m o r b i d i t y  and  m o r t a l i t y  due t o  t h i s  
d i s e a s e ,  c e r t a i n  r e s e r v a t i o n s  m ust be 

i e n te r ta in e d  concerning i t s  r e a l  s t a t u s  and 
! s h i f t s  in  prevalence. I t  does appear to  be 
( d im in ish ing , however, and on th e  b a s i s  o f  

the  fo r e g o in g ,  the fo l lo w in g  t e n t a t i v e  
deductions seem to  be j u s t i f i e d .  C e r ta in  of 
these ,  de r ived  from in fo rm ation  c o l l e c te d  

| over broad reg iona l  expanses, deserve more 
t s e a r c h i n g  and p r e c i s e  i n v e s t i g a t i o n  i n  
| r e s t r i c t e d  s tu d y  a r e a s  to  d e te rm in e  the  
j na tu re  and ex ten t  of t h e i r  lo ca l  impact on 

the incidence of m alar ia .
) I t  appears th a t  th e re  has been no e sse n ­

t i a l  d e t e r i o r a t i o n  in  the  p o t e n t i a l i t i e s  
o f  t h e  p a r a s i t e - h o s t . - v e c t o r  sy s te m  o f  
m a la r ia  t ran sm iss io n  in  the United S ta t e s  

j d u r in g  the l a s t  tw elve y e a rs .  The in fe c -  
} t i v i t y  o f  t h e  v a r io u s  s p e c i e s  o f  P l a s -  
j modium c a p a b le  o f  p a r a s i t i z i n g  man and 
j t r a n s m i t t i n g  mosquito remains un im paired .

I t  seems more l i k e l y ,  t h e re fo re ,  t h a t  the 
I m alar ia  recession  can be explained  in  terms 
j o f  q u a n t i t a t i v e  r a t h e r  th an  q u a l i t a t i v e  

ch an g es .
I The widespread e f f o r t s  a t  AREAL reduction  
| o f  anophe lism  in  th e  South  by a n t i l a r v a l  
| m e a s u r e s  have  d e p r e s s e d  and  p o s s i b l y  
' ex t in g u ish ed  m alar ia  endemicity in  c e r t a in  
[ l o c a l i t i e s  bu t  i t  i s  d o u b tfu l  t h a t  th e se  
I p rogram s were p r i m a r i l y  r e s p o n s i b l e  f o r  

th e  r e g i o n a l  d e c r e a s e .  The r e d u c t io n  o f  
DOMESTIC d e n s i t i e s  o f  an o p h e lin e s  by th e  

| u s e  o f  i n s e c t i c i d e s ,  a s  a r e s u l t  o f  
J, d e v i a t i o n  by  c a t t l e ,  and t o  a l e s s e r  

ex te n t  by in sec t-p roo fing  of houses i s  held 
r t o  b e  a more i m p o r t a n t  and  u n i f o r m l y  

e x t e n s i v e  c a u s a l  f a c t o r .

L.

Other c ircum stances  c o n t r ib u t in g  to  the 
general dec line  a re  1) population  movements 
from r u r a l  areas in  the South where m alar ia  
could  be acq u ired  to  urban c e n te r s  in  the 
S o u th  o r  t o  o t h e r  p a r t s  o f  t h e  c o u n t ry  
where m a la r ia  does not occur,  and 2) im­
proved a n t i m a l a r i a  m ed ica tio n .

Economic advance has undoubtedly  s t im u ­
l a t e d  t h e  dev e lo p m en t o f  most o f  th e s e  
f a c to r s .  A dep ress ion  might be expected to  
send people ou t o f  the c i t i e s  back to  the 
c o u n t ry  where un im proved  h o u s in g  would 
q u i c k l y  d e t e r i o r a t e  i n  t h e  a b s e n c e  o f  
m aintenance. Money would no t be sp en t  for  
household in s e c t i c id e s  and the  most e f f e c ­
t i v e  a n t im a la r i a l s .  Under such cond it ions ,  
m alar ia  could aga in  become a pub lic  h ea l th  
hazard o f  g re a t  prominence.

I f  m a l a r i a  can  be e r a d i c a t e d  in  t h i s  
co u n try  and i t s  r e in t r o d u c t io n  p reven ted  
or c o n t r o l l e d  — and t h i s  p o s s i b i l i t y  i s  
viewed as  re a so n ab le— s>35>3a>87>3 8>39140 

economic depressions could have no malario- 
genic e f f e c t .  Malaria prevalence and t r a n s ­
m is s io n  have re a c h e d  new low s. C o n t ro l  
te ch n iq u e s  a re  more e f f e c t i v e  today than  
ever b e fo re ,  though d o u b t le s s  t h e i r  e f f i ­
ciency can be s t i l l  fu r th e r  improved. These 
c o n s i d e r a t i o n s  c o n s t i t u t e  c o m p e l l i n g  
motives fo r  tak ing  advantage of our p resent 
s trong  p o s i t io n .  They o f f e r  a challenge to  
n a t io n a l ,  s t a t e ,  and lo c a l  h e a l th  agencies 
t o  com bine  in  e f f e c t i n g  t h e  c o m p le te  
a n n i h i l a t i o n  o f  th e  “ w o r l d ’ s g r e a t e s t  
s c o u rg e ” 38 in  th e  U nited S t a t e s .
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COLUITIBUS,GEORGIA PUBLIC HEHLTI

TRfiinmG CELITE

S in c e  i t s  o r g a n i z a t i o n ,  the 
Communicable D isease C en te r  has 
continued  and expanded T ra in in g  
D iv is ion  a c t i v i t i e s .  The o rg a n i ­
z a t i o n  and developm ent o f  the  
P u b l i c  H e a l th  T r a in i n g  C e n te r  
in  Columbus, Georgia, as p ic tu re d  
i n  th e  fo l lo w in g  r e p o r t s  p r o ­
v id es  a ty p ic a l  example o f  t h i s  
expansion to  meet the  needs fo r  
t r a i n e d  p e r s o n n e l .

I n  1 9 4 5 ,  t h e  f i r s t  f i e l d  
t r a i n i n g  s t a t io n  in  typhus  co n ­
t r o l  was o rgan ized  i n  A t l a n t a  
in  c o o p e ra t io n  w i th  s t a t e  and 
lo c a l  h e a l th  departm ents .  S ince  
then , over two hundred new work­
e rs  in  the f ie ld  of roden t-borne  
d ise a se  have received  p r a c t i c a l  
f i e l d  work in  r e g u l a r l y  s c h e d ­
u le d  c o u r s e s .

This p r a c t i c a l  f i e l d  t r a i n i n g  
proved so productive in  deve lop -  | 
ing  new w orkers f o r  t h e s e  two j 
f i e l d s  o f  e n v i ro n m e n ta l  s a n i ­
t a t i o n  t h a t  i t  was d e c id e d  to  
e s t a b l i s h  a r e g i o n a l  s t a t i o n  j 
w hich  would a f f o r d  f i e l d  e x ­
p e r ie n c e  t o  g ra d u a te  s a n i t a r y  | 
e n g in e e r s .  i

D r. J .  W. M ountin, B u rea u  o f  \ 
S t a t e  S e r v i c e s ,  and S a n i t a r y  I 
Engineer D irec to r  Mark D. H o l l i s ,  j 
E x e c u t iv e  O f f i c e r  i n  C h a rg e ,  
Communicable D i s e a s e  C e n t e r ,  j 
authorized the T ra in in g  D iv is ion  ' 
to  proceed with the o rgan iza t ion
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af such a f i e l d  t r a i n i n g  c e n te r  a t  Columbus, 
Georgia in 1946. This au th o r iz a t io n  cams a f te r  
an i n v i t a t i o n  was re ce iv ed  from the  Georgia 
Department of Pub lic  H ea lth  and the  Columbus- 

j Huscogee County Health Department t o  e s ta b l i s h  
the t r a i n i n g  c e n te r  a t  Columbus.

On J u l y  31, 1946, t h r e e  o f f i c i a l s  — th e  
| Health O ff ice r  of the Columbus-Muse ogee County 
iHealth Department, th e  Deputy D ire c to r  of the

Georgia S ta te  H ealth  Department and the  p r e ­
sen t  author as Chief of the T ra in ing  Division, 
CDC, U .S .  P u b lic  H ea lth  S e rv ic e  — signed  an 
agreement which provided  f o r  j o i n t  p a r t i c i ­
pation  of s ta te  c i ty -co u n ty  h e a l th  departments 
with  CDC in the opera tion  of a f i e l d  t r a in in g  
c e n te r  fo r  s a n i t a r y  e n g in e e r s .

In  g e n e ra l  th e  agreement was as  fo l lo w s :

Establishment o f  a f i e l d  t ra in in g  area in san itary  engineering a t  Columbus-Muscogee 
County, Georgia — understanding concerning p a r t i c i p a t io n  and coop eration  between  
Federal, s t a t e ,  and lo c a l  h ea lth  departments.

To meet th e  need fo r  p r a c t i c a l  f i e l d  t r a i n in g  in  s a n i t a r y  eng ineering ,  th e  T ra in in g  
D iv is ion ,  CDC, U. S. P ub l ic  H ea lth  S e rv ice ,  has s e l e c t e d  and w i l l  develop Columbus- 
Muscogee County as a s a n i t a r y  en g in ee r in g  t r a i n i n g  a rea .  I t  i s  planned t o  develop an 
a c c r e d i t e d  t r a i n i n g  program th e r e  because of th e  g e n e r a l  e x c e l le n c e  of  th e  p u b l ic  
h e a l th  department, under the  d i r e c t i o n  of Dr. J .  A. Thrash, H ealth  O ff ic e r ,  and J .  A. 
Willman, S a n i t a r y  Engineer. Good f a c i l i t i e s  with r e s p e c t  t o  water f i l t r a t i o n ,  sewage 
t rea tm en t works, stream s a n i t a t i o n  s tu d ie s ,  garbage d isp o s a l ,  milk and food s a n i t a t i o n  
are a v a i la b le .

A s ta n d a rd  course ,  12 weeks in  len g th ,  w i l l  be devoted to  p r a c t i c a l  f i e l d  work in  
s a n i t a r y  e n g in e e r in g .  From time t o  tim e o th e r  s h o r t  c o u r s e s  w i l l  be developed . The 
t r a i n i n g  a re a  w i l l  be a v a i l a b le  to  graduate  s a n i t a r y  en g in ee rs  and o the r  p ro fe s s io n a l  
and s u b -p ro fe s s io n a l  s a n i t a t i o n  personnel from o the r  s t a t e s  and fo re ig n  c o u n t r i e s .  No 
t u i t i o n  w i l l  be cha rged .  I t  i s  u n d e rs to o d  t h a t  s p o n so r in g  a g e n c ie s ,  which may be 
s t a t e s  or agencies  such as I n s t i t u t e  of Inter-American A f f a i r s  or R o ckefe l le r  Founda­
t ion ,  w i l l  pay s t ip en d s  and l iv in g  expenses of t r a i n e e s .  P re lim inary  n e g o t ia t io n s  with 
the Columbus Health  Department a u t h o r i t i e s  in d ic a te  t h e i r  w i l l in g n e s s  to  a s s i s t  in the 
a d m in is t ra t io n  and d i r e c t io n  of the  t r a i n in g  a c t i v i t i e s  . . .

i
1. A dm in is tra t ive  D ir e c t io n .  Dr. J .  A. Thrash ,  Columbus-Muscogee County H ea l th  

O f f ic e r ,  w i l l  be d i r e c t o r  o f  th e  t r a i n i n g  program in s a n i t a r y  e n g in e e r in g  which is  
proposed fo r  th e  Columbus-Muscogee County Area. I t  i s  understood t h a t  S a n i t a r y  Engi­
neer J .  a. Willman of the  Columbus-Muscogee Health Department w i l l  d i r e c t  the  s a n i t a r y  
e n g in e e r in g  phases of the  work, a s s i s t e d  by p ersonne l  as s ig n ed  by the  U. S. P u b l ic  
H ea lth  S e rv ic e .  All a d m in i s t r a t i v e  m a t te rs  concern ing  bo th  the U. S. P u b l ic  H ea lth  
S erv ice  and th e  T ra in in g  Area w i l l  be addressed  to  or rou ted  th rough  the  D irec to r  of 
the  T ra in in g  Area and th e  C h ie f  o f  the  T ra in in g  D iv is io n ,  CDC, or  t h e i r  d e s ig n a te d  
r e p r e s e n ta t iv e s .  The S ta te  Health  Department w i l l  be kept informed of developments in  
the t r a i n i n g  program.
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2. P e rso n n e l  — Equipment. The T ra in in g  D iv i s i o n  of th e  CDC, U. S. P u b l i c  H e a l th  
S erv ice ,  w i l l  d e t a i l  two p ro fe s s io n a l  workers t o  Columbus to  s e rv e  as i n s t r u c t o r s  f o r  
the  t r a i n in g  program. Their job  i s  to  absorb the  main teach ing  load and handle p r a c t i ­
c a l l y  a l l  th e  d e t a i l s  o f  th e  t r a i n i n g  a c t i v i t i e s .  A s e c r e t a r y  w i l l  be a s s ig n e d  t o  
handle the  o f f ic e  work. Laboratory equipment w i l l  be provided so t h a t  th e  t r a i n e e s  may 
c a r r y . o u t  a l l  th e  necessa ry  t e s t s  in  connection  w ith  pub lic  w ate r  s u p p l i e s ,  sewerage, 
sewage;disposal,  s tream  p o l lu t io n  co n t ro l ,  and milk and food s a n i t a t i o n .  A sm all w a te r  
l a b o r a t o r y  w i l l  be equipped a t  th e  w a te r  works and a l a r g e r  one, f o r  a l l  s t a n d a r d  
s a n i t a r y  e n g in e e r in g  l a b o ra to r y  work, w i l l  be equipped in  q u a r t e r s  p ro v id ed  by t h e  
City-County H ealth  Department. A la b o ra to ry  t e c h n ic ia n  w i l l  be provided by the  P u b l ic  
H ea lth  S erv ice  t o  f a c i l i t a t e  stream  s a n i t a t i o n  s t u d i e s .  The l o c a l  h e a l t h  depa r tm en t  
w il l^ p ro v id e  n ecessa ry  q u a r te r s  and u t i l i t i e s  fo r  the  t r a i n i n g  a c t i v i t i e s .

Yv*

■v'v!

3."!,C o n s u l t a n ts  f o r  T ra in in g  Program. In  o r d e r  to  recompense th e  members of  t h e  
Columbus-Muscogee County Health Department fo r  s e rv ic e s  rendered in  connection  w ith  th e  
t r a i n in g  program, i t  i s  agreed th a t  Dr. Thrash, Mr. ffillman, and o th e r  a s s i s t a n t s  who 
p a r t i c i p a t e  a c t i v e ly  in  th e  t r a i n in g  program w i l l  be appointed  as c o n s u l t a n t s  t o  the  
t r a i n i n g  program. They w i l l  be pa id  by th e  U. S. P u b l ic  H ea lth  S e rv ic e  on an h o u r ly
b a s i s  . fo r  the  time devoted to  the  t r a i n i n g  a c t i v i t i e s .

k ^August 2, 194 6 / a /
-;vA • , J .  A. T h ra sh ,  M. D ., Health  O ff ic e r
Ns ' 
% J

Columbus-Muscogee County H ea lth  Department
",
Ju ly  31, 1946 / s /

Guy Lunsford, M. D ., Deputy D ire c to r

V
Georgia S ta te  Health Department

. "’ J u l y  30, 1946 / a /  .
V’ E l l i s  S. T isd a le ,  Senior S a n i ta ry  Engineer

Chief, T ra in ing  Division, C.D.C. 
U. S. P ub lic  H ealth  Service 
(For the  O ff ic e r  in Charge)

In  the  fo llow ing  months, th e  U.S.P.H.S. 
s t a f f  s e lec ted  to  o p e ra te  th e  s t a t i o n  was 
ass igned  to  Dr. Thrash who was in  adminis­
t r a t i v e  charge of t h i s  new t r a in in g  center .  
S a n i t a r y  E n g in e e r  C. D. S p a n g le r  was s e ­
l e c t e d  t o  head the  s a n i t a r y  e n g in e e r in g  
t r a in in g  s t a f f .  P rofessor John M. Henderson 
o f  Colum bia U n i v e r s i t y ,  New York C i ty ,  
accepted appointment as co n su l tan t  to  guide 
the t ra in in g  a c t i v i t i e s  from the standpoint 
of t h e i r  c o r re la t io n  w ith  academic s tu d ies  
of graduate  s a n i t a ry  e n g in e e rs .

P ro fe sso r  Henderson has emphasized c e r ­
t a i n  aspects of the need fo r  reg io n a l  f i e ld  
t r a i n i n g  c e n te r s  f o r  s a n i t a r y  en g in ee rs  
such as the: r o l e  they can assume in  speed­
ing the t r a n s i t  ion of the s a n i t a ry  engineer 
g rad u a te  i n t o  a p ro d u c t iv e  member of the  
p u b l i c  h e a l t h  team . He e s t i m a t e s  t h a t  
th ro u g h  f i e l d  t r a i n i n g  of t h r e e  months, 
p roperly  organized and conducted, a period

o f  one t o  t h r e e  y e a r s  ca n  be s a v e d  in  
making new personnel more immediately p ro ­
ductive fo r  public h e a l th  s e r v i c e .

As a r e s u l t  o f h i s  c o n s u l t a n t  s t u d i e s  
during  the 1947 season’s o p e ra t io n  of t h i s  
t r a i n i n g  c e n te r ,  he makes th e  fo l lo w in g  
comments in  a r e p o r t  on f i e l d  ex p e rien ce  
o b s e r v a t io n s  a t  t h i s  new f i e l d  t r a i n i n g  
c e n te r  a t  Columbus, G eorg ia :

VALUE OF FIELD EXPERIENCE AS A SUPPLE­
MENT TO ACADEMIC TRAINING GIVEN IN 
GRADUATE SCHOOLS OF PUBLIC HEALTH. 
The g re a t  need f o r  f i e l d  e x p e r ien ce  i s  

i n  the  t r a i n i n g  of g e n e ra l  p r a c t i t i o n e r s  
in  p u b lic  h ea l th  — h e a l th  o f f i c e r s ,  e n g i ­
nee rs ,  and nurses w ith  lo c a l  h e a l th  d ep a r t ­
ments. In some s p e c i a l i t i e s  i t  i s  poss ib le  
fo r  a large measure of the  r e q u i s i t e  f i e ld  
ex p e r ien ce  to  be o b ta in ed  in  co n ju n c t io n  
w i th  academic t r a i n i n g ,  s i n c e  academic 
t r a i n i n g  tends to  be more v o c a t io n a l i z e d
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in  ch arac te r ,  and f i e l d  t r a in in g  f a c i l i t i e s  
can be feas ib ly  provided by the i n s t i t u t i o n  
in  co n ju n c t io n  w ith  l o c a l  h e a l t h  d e p a r t ­
ments. This i s  ex em plif ied  by courses  fo r  
m edical c l i n i c i a n s  in  t u b e r c u l o s i s ,  v e ­
nereal  disease , e t c . ,  where c l i n i c  p ra c t ic e  
can  be a d e q u a te ly  s c h e d u le d  w i t h i n  th e  
academic cu r r icu lu m .

General p r a c t i t io n e r s ,  on the o th e r  hand, 
re q u ire  comprehensive t r a in in g .  To provide 
t h i s  b read th  of scope the academic i n s t i ­
t u t io n  must confine i t s  t r a in in g  to  p r in c i ­
p l e s ,  l a rg e ly  ig n o r in g  t e c h n iq u e s .  More­
over, even i f  time were a v a i la b le ,  i t  would 
n o t  be f e a s i b l e  f o r  any s i n g l e  academic 
i n s t i t u t i o n  to  provide the e lab o ra te  mecha­
nism and bea r  the  heavy expense  invo lved  
in  e s ta b l i sh in g  comprehensive f i e l d  t r a i n ­
ing f a c i l i t i e s  fo r  r e l a t i v e ly  small numbers 
o f  s tu d e n ts  in  each of the  s e v e r a l  b a s ic  
p ro fe s s io n s .  P ro v is io n  of such f a c i l i t i e s  
demands one c e n t r a l  agency s e r v i n g  a l l  
g raduate  i n s t i t u t i o n s  in  p u b lic  h e a l th .

O rg a n iz e d ,  s u p e r v i s e d  f i e l d  t r a i n i n g  
possesses many advantages over f i e l d  t r a i n ­
in g  acqu ired  by jo b  e x p e r ien ce  in  p u b l ic  
h e a l th .  Since engineers  com pleting  g radu­
a te  academic t r a i n i n g  may or may not pos­
s e s s  p r i o r  e x p e r i e n c e  in  p u b l i c  h e a l t h  
p r a c t i c e ,  f i e l d  t r a i n i n g  sh o u ld  be co n ­
s id e re d  sep a ra te ly  as t o  i t s  a p p l i c a b i l i t y  
t o  each group.

For the in d iv id u a l  without p r i o r  e x p e r i ­
ence, th e re  e x i s t s  a wide gap between the 
sh ee r  knowledge acqu ired  and th e  a r t s  and 
te ch n iq u e s  of app ly ing  t h i s  in  p r a c t i c e .  
U n t i l  th e  l a t t e r  have b een  g a in e d ,  th e  
in d iv id u a l  i s  no t a p ro d u c tiv e  member of 
t h e  p u b l ic  h e a l t h  o r g a n i z a t i o n .  Few, i f  
a n y ,  l o c a l  h e a l t h  d e p a r tm e n t s  p o s s e s s  
s t a f f s  of s u f f i c i e n t  s i z e  and a p t i tu d e  to  
provide the q u an t i ty  and q u a l i ty  of su p e r­
v i s i o n  needed fo r  th e  r a p id  and adequate 
" b r e a k i n g  i n ’’ o f  th e  in e x p e r ie n c e d  p r o ­
f e s s i o n a l  employee. As a r e s u l t ,  the ap­
p re n tic e  employee not only i s  non-productive 
f o r  an in o rd in a te  len g th  of tim e, bu t the

c h a ra c te r  of h is  p r o f e s s io n a l  competency, 
once ach ieved , w i l l  r e f l e c t  any weakness 
in h e ren t  in  the lo c a l  program t o  which he 
i s  ass ig n ed .  Thus th e r e  i s  a tendency  t o  
p e r p e tu a te  lo c a l  in a d e q u a c ie s  i n  h e a l t h  
work.

The above d i s c u s s i o n  assumes t h a t  the 
o r g a n iz a t io n  t o  which the a p p r e n t i c e  i s  
assigned contains a t  l e a s t  one other member 
of h is  basic  p ro fess io n .  The ty p i c a l  loca l  
h e a l th  departm ent employing an e n g in e e r ,  
however, o ften  has only one such  p o s i t io n  
in  i t s  t a b l e  of  o r g a n i z a t i o n .  M oreover, 
th i s  p o s i t io n  may be a t  the head of a s t a f f  
and the incumbent may be requ ired  to  immedi­
a t e  ly  s u p e r v i s e  and d i r e c t  a number of 
in sp e c to rs  and s a n i t a r i a n s .  Inexperienced  
en g in ee rs  are so m an ife s t ly  u n su i ta b le  for 
such assignm ents, and th e  sh o r tag e  of e x ­
perienced personnel a v a i la b le  fo r  ap p o in t­
ment i s  so u rg e n t ,  t h a t  a d i s l o c a t i o n  in 
personnel placement w i l l  occu r .  The la rg e  
h ea lth  departments with  eng inee ring  s t a f f s  
c o n ta in in g  p o s i t io n s  of j u n i o r  r e s p o n s i ­
b i l i t y  then a t t r a c t  new c a n d id a te s  a t  the 
expense of sm a l le r  d ep a r tm en ts  which are 
devoid of any eng ineering  s e rv ic e s  a t  a l l .

In co n tra s t ,  supervised f i e l d  t r a in in g  of 
an in tens ive  c h a ra c te r ,  c a r e f u l l y  planned, 
compresses in to  th ree  months’ time a normal
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T r a i n i n g  o f f i c e r s  p l a n n i n g  th e  
th ree -m o n th s '  f i e l d  a c t i v i t i e s  a t  
Columbus, G eorg ia .

e x p e r ie n c e ;e q u iv a le n t  o f  one 
to  th r e e  y e a r s ,  thus making 
a v a ila b le 'n e w  can d id ates who 
are im m ed ia te ly  p r o d u c t iv e . 
In a d d it io n  to  the p r a c t ic a l  
e x p e r ie n c e  'acq u ired , an e s ­
s e n t ia l  value o f  f ie ld  tr a in ­
in g  i s  t h e ; i n s t i l l i n g  o f  con­
fid en ce in"-® the young engineer  
by g iv in g  him a sense o f  pro­
f i c ie n c y  b e fo r e  he la u n ch es  
i n t o  p r a c t i c e .  T h is  i s  o f  
great importance at th is  stage  
o f  h is  career . A fte r -b e n e f its  
m ayrfaccruei th r o u g h o u t  h i s  
p r o fe ss io n a l l i f e .

D uring  h i s  customary one to  fo u r  y ea rs  
o f . e x p e r i e n c e , th e  e n g i n e e r  w i th  p r i o r  
e x p e r i e n c e  .who r e t u r n s  t o  an academ ic  
i n s t i t u t i o n  f o r  p o s t g r a d u a t e  t r a i n i n g  
u s u a l l y  w i l l  have a c q u i r e d  com petency  
i n  t h e  p r a c t i c e  o f  one t o  two o f  t h e  
dozen recogn ized  f i e l d s  o f  env ironm enta l  
s a n i t a t i o n .  I n t e r e s t  i n  g r a d u a t e  e d u ­
c a t i o n  by th e  e n g in e e r  i n  l o c a l  h e a l t h  
work g e n e r a l l y  i s  tow ard o b ta in in g  more 
c o m p re h e n s iv e  t r a i n i n g  — an e x p o s u r e  
t o  f i e l d s  o f  e n v i r o n m e n ta l  s a n i t a t i o n  
in  w h ich  he i s  n o t  y e t  q u a l i f i e d .  To 
e s t a b l i s h  competency, f i e l d  a p p l i c a t i o n  
o f  t h i s  n e w ly  a c q u i r e d  k n o w le d g e  i s  
i n d i c a t e d . T h i s  can  b e s t  be o b t a i n e d  
by a t t e n d a n c e  a t  an  o r g a n i z e d  f i e l d  
t r a i n i n g  c o u r s e ,  s i n c e  on ly -  i n  su ch  a 
p rog ram  i s  th e  d e s i r e d  ra n g e  in  f i e l d  
o f  p r a c t i c e s ’and of geograph ic  lo c a t io n s  
a v a i l a b l e .

The d e c is io n  of th e  U. S. P u b l ic  H e a l th  
Service to  s e t  up and operate  an acceptable 
f i e l d  t r a i n i n g  program f o r  p u b l i c  h e a l th  
e n g in e e r s  had i t s  r o o ts  in  two f a c t o r s :  
1) the d ire  shortage of q u a l i f ie d  personnel 
t o  f i l l  e x i s t i n g  v a c a n c ie s ,  and 2) the

e s s e n t i a l  need fo r f i e l d  experience t o  s u p ­
plement academic t r a in in g  in  the p ro d u c tio n  
of competent p u b l ic  h e a l th  e n g in e e r s .

Lack of e x i s t i n g  f i e l d  t r a i n i n g  f a c i l i ­
t i e s  was another fundamental c o n s id e ra t io n .  
In t h i s  respect the  f i e l d  t r a in in g  of e n g i ­
n e e rs  poses a problem in  marked c o n t r a s t  
t o  t h a t  of the s a n i t a r i a n  and th e  n u r s e ,  
b e in g  f a r  more complex in  c h a r a c t e r .  As 
s t a t e d  in  a recen t  committee re p o r t  o f  th e  
American Public  H e a l th  A s s o c ia t io n 1 : “ The 
eng ineering  p ro fess io n  i s  p a r a l l e l  and no t  
su b o rd in a te  t o  th e  m e d i c a l . . . t h e r e  b e in g  
no q u a r re l  w ith  th e  medical execu tive  t r a ­
d i t i o n .  ” The r e s p o n s i b i l i t y  o f  the  p u b l ic  
h ea l th  engineer t o  render competent s e rv ic e  
in  not one or two, but many of the numerous 
s p e c i a l i z e d  f i e l d s  o f  env ironm enta l  s a n i ­
t a t i o n ;  the p ro f e s s io n a l  tech n o lo g ies  i n ­
volved; h is  l a rg e ly  independent r e s p o n s i ­
b i l i t y  for adm inistering work lying outside 
the physic ian ’s f i e l d  of p ro fe s s io n a l  com­
petence; and the sm aller  number of engineer 
t r a in e e s  by comparison w ith  medical h e a l th  
o f f i c e r ,  s an i ta r ia n  and nurse t r a in e e s ,  a l l  
tend to  discourage s t a t e  h ea l th  departments 
from es tab l ish in g  acceptab le  f i e ld  t r a in in g

1R ep o r t  on Committee on M unic ipal P u b l ic  H ea l th  E n g in ee r in g .  American Jo u rn a l  
P u b l i c  H ea l th  XXXVII (7 ) :  901-6, (p . 903) J u l y  1947.
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s ta t io n s  fo r  eng inee rs .  Thus th e re  are fa r  
fewer es tab lished  f i e l d  t r a in in g  f a c i l i t i e s  
for engineers than for any o ther p rofession  
or sub-profession bas ic  t o  the lo ca l  hea lth  
department.

This  s i t u a t io n  has impressed th e  P ub lic  
H ea l th  S e rv ic e  and o th e r s  w i th  th e  need 
fo r  e s ta b l i s h in g  t r a i n i n g  f a c i l i t i e s  which 
would serve groups of s t a t e s .  Such reg ional 
c e n t e r s  on the  one hand s h o u ld  s e r v e  a 
s u f f i c i e n t  a r e a  t o  j u s t i f y  an ad eq u a te  
quantity  and c a l ib e r  of personnel in  charge 
of f i e l d  t r a in in g .  On the o th e r  hand, the 
reg io n a l ,  r a th e r  than the n a t io n a l ,  t r a i n ­
ing cen te r  w i l l  b e s t  o r i e n t  th e  t r a in e e  in 
the underly ing  s o c i a l ,  economic, and e p i ­
dem io log ic  c o n d i t i o n s  in d ig e n o u s  t o  the  
geographic area in  which he w i l l  p ra c t ic e ,  
which cond it ions  so g r e a t l y  modify lo c a l  
h e a l th  department p rocedures .

The f i r s t  r e g io n a l  t r a i n i n g  c e n te r  was 
e s t a b l i s h e d  a t  Columbus, G eorg ia  in  1947, 
g ra d u a t in g  the f i r s t  c l a s s  i n  Septem ber 
of th a t  year. While Columbus i s  the c e n tr a l  
headquarters, the t r a in in g  area  encompasses 
over 10,000 square m iles  of t e r r a i n  ly ing  
in  two s t a t e s .  T h is  a r e a  c o n t a i n s  t h r e e  
p r i n c i p a l  s u b -c e n te r s  in  a d d i t i o n  t o  the  
main headquarters, and over 200 communities 
rang ing  in  po p u la t io n  from 100 t o  250,000 
which may be v i s i t e d  t o  o b ta in  d i v e r s i f i e d  
experience in  the t o t a l  r e g io n a l  range of 
p ro b lem  and p r a c t i c e  i n  e n v i r o n m e n ta l  
s a n i t a t i o n .  . .

TYPE OF TRAINING.
The ch a rac te r  o f  t r a i n i n g  provided comes 

under the heading o f  Superv ised  F ie ld  Ex­
p e r ie n c e ,  which has been d e f in e d  as f o l ­
low s:2 Planned i n s t r u c t i o n ,  o b s e rv a t io n ,  
and ac tive  p a r t ic ip a t io n  in  a comprehensive 
organized public h e a l th  program as an i n t e ­
g r a l  p a r t  of or a sequel t o  formal academic 
t r a i n i n g  in  p u b lic  h e a l th .

G r e a t e s t  emphasis i s  p laced  on a c t i v e  
p a r t ic ip a t io n ;  the s tuden t group i s  divided 
in to  teams of two men, each accompanying a 
member of the l o c a l  h e a l th  departm ent on

h i s  appo in ted  rounds. By a sys tem  o f  r o ­
t a t io n ,  the e n t i r e  program of environmental 
s a n i t a t i o n  i s  p a r t i c ip a te d  in  by each team 
in  each  of s e v e r a l  l o c a l  h e a l t h  d e p a r t ­
ments. Independent problems a re  a l s o  a s ­
signed where f e a s ib le ;  th e se  a re  performed 
by th e  i n d i v i d u a l  s t u d e n t  o r  team . The 
t r a in in g  s t a f f  b r i e f s  the  team b efo re  each 
m is s io n  and q u e r ie s  th e  members on t h e i r  
r e t u r n .  F re q u e n t  g ro u p  d i s c u s s i o n s  a re  
scheduled when po in ts  in  ques t ion  are c l a r i ­
f ie d  and improvements in  p r e v a i l i n g  p ra c ­
t i c e s  by th e  t r a i n e e s  and l o c a l  h e a l t h  
department personnel a re  brough t ou t.

Cbservation and p a r t i c ip a t io n  assignments 
by groups la rg e r  than the team are arranged 
exceptionally  when team v i s i t s  are unneces­
s a r y  or i n f e a s ib l e .  D i d a c t i c  i n s t r u c t i o n  
can be dispensed w ith  s ince  f i e l d  t r a in in g  
n o t  o n ly  fo l lo w s  g r a d u a te  academ ic  i n ­
s t r u c t i o n  but i s  g iven  im m edia te ly  a f t e r  
th e  c lo se  of the  academic y e a r .

The lo ca l  h ea l th  departments in  the t r a i n ­
in g  a r e a  a re  n o t  s u b s i d i z e d  by s p e c i a l  
funds accruing by v i r tu e  of the f i e l d  t r a i n ­
ing a c t i v i t i e s ,  thus avoiding an a r t i f i c i a l  
environment. In  q u a l i ty  and adeq u acy  these 
lo c a l  u n i t s  cover a wide range, a id ing  the 
s tu d e n t  in  a c q u i r in g  a p e r s p e c t i v e ;  b u t  
s u f f i c i e n t  ex p e rien ce  i s  o b ta in e d  by the 
t r a i n e e  in  th e  b e t t e r  o r g a n i z a t i o n s  t o  
f o s t e r  th e  development of competent p ra c ­
t i t i o n e r s  .

Planned i n s t r u c t i o n  i s  p ro v id ed  by the 
t r a in in g  s t a f f  composed of personnel po s­
s e s s in g  b read th  and le n g th  o f  ex p e r ien ce  
in  lo ca l  h ea lth  work and advanced academic 
t r a i n i n g  in  p u b l i c  h e a l t h .  Beyond t h i s ,  
each has a s p e c ia l iz e d  p ro f ic ie n c y  in  two 
or more s a n i t a r y  f i e l d s .

T ra in in g  O ff ic e r  in  Charge C. D. Spangler  
gives th e  fo llow ing  genera l  o u t l in e  o f  the 
three-m onth  f i e l d  t r a i n i n g  program a t  the 
P u b l ic  H e a l th  T ra in in g  C en ter:

GENERAL OUTLINE OF THREE MONTHS FIELD TRAIN­
ING PROGRAM AT PUBLIC HEALTH TRAINING CENTER.

The t r a in e e  in  pub lic  h e a l th  eng ineering

2R eport  o f  Committee o f  P r o f e s s i o n a l  E d u c a t io n ,  American P u b l ic  H e a l th  A s s o c i a t io n  on F i e l d  T r a i n ­
in g  o f  P u b l ic  H e a l th  P e r s o n n e l .  American J o u r n a l  P u b l ic  H e a l th  XXXVII (6 ) :  709-14 Ju n e  1947.
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re p o r ts  to  t h e . t r a i n i n g ’ cen te r ,  a two-story 
wooden d w e l l i n g  h o u s e  c o n v e r t e d  i n t o  
o f f i c e s ;  c l a s s  ’and co n fe ren ce  rooms, and 
a chemical and1b a c te r io lo g ic a l  labora tory . 
Here the t r a in in g  s t a f f ,  c o n s i s t in g  of two 
s a n i t a ry  eng ineers ,  a s a n i t a r i a n ,  a c le rk ,  
a l a b o r a t o r y  t e c h n i c i a n ,  and a “ h an d y ”  
man, i s  s t a t i o n e d .  In  a d d i t i o n  t o  the 
w a te r  and m ilk ' l a b o r a t o r y  h e r e ,  a sm all  
la b o ra to ry  has been b u i l t  a t  the Columbus 
w a te r  f i l t r a t i o n  p l a n t  f o r  u se  o f  th e  
s a n i t a r y  e n g in e e r in g  t r a i n e e s .

In g e n e r a l , , the f i r s t  week of the t r a i n ­
ing program i s  given over to  general orien- 
t a t i o n  o f  th e  work o f  th e  l o c a l ,  s t a t e ,  
and F ed e ra l  p u b l ic  h e a l t h  s e r v ic e s .

D u rin g  t h e ; s e c o n d , t h i r d ,  and f o u r th  
weeks, , when the f i e ld  assignments p rim arily  
c o v e r .w o rk  i n ’ w a te r  f i l t r a t i o n ,  sewage 
trea tm ent,  and.stream s a n i t a t io n ,  the labo­
r a t o r i e s  a re  used e x t e n s iv e ly .

The f i f t h  andt-'sixth weeks a re  devoted to  
milk p roduc tion  and p a s t e u r iz a t io n  and to  
food s a n i t a t i o n .  Here, as  in  th e  f i e l d  of 
w a te r  t r e a tm e n t ,  the  t r a i n e e s  have ready 
access  to  th e  farms, the milk p la n t s ,  and 
the d a i r i e s  to fc a r ry  out p r a c t i c a l  a s s ig n ­
ments each day.

During the  seventh and e ig h th  weeks the 
t r a in e e s  are assigned to  nearby Fort  Ben- 
n in g  and t o  Albany where s a n i t a r y  land 
f i l l ,  in sec t  and m alaria c o n t ro l ,  and ru ra l  
s a n i ta t io n  p rac t ice  are given. The Training 
D iv is ion  of CDCimakes a v a i la b le  automotive 
equipment t o  enable the t r a i n e e s  to  c a r ry  
out t h e i r  d a i ly  assignments.

On each  F r id a y  a f te rn o o n  
during the course a l l  the tra in ­
ees assemble a t  headquarters  
fo r  a d iscussion  and b r ie f in g  
on the work fo r  , the following 
week. S a tu rd a y 4'mornings are  
reserved  fo r  d iscuss ions  and 
th e  showing o f ’m otion p i c ­
tures and f i lm  s t r i p s .

S ince  ,,t r a in e e s  a re  teamed 
up in  groups o f  two fo r  d a i ly  
assignments w i th ,a  change o f  
team mates tak ing  p lace  each

week, each  man g e t s  an o p p o r t u n i t y  to  
work with each  o th e r  t r a i n e e  on some phase 
o f  th e  f i e l d  work.

I t  has proved q u i te  advantageous t o  have 
th e  t r a in in g  s t a t i o n  h ea d q u a r te r s  s e p a ra te  
from the  opera t in g  h e a l th  d ep a r tm en t ,  but 
near enough fo r  convenient c o n fe re n ces .  The 
t r a i n i n g  s t a t io n s  are lo c a te d  j u s t  ac ro ss  
th e  s t r e e t  from th e  C o u n ty  C o u r t  House 
w here  th e  H e a l th  D e p a r tm e n t  s t a f f  has  
i t s  h e a d q u a r te r s .

The U .S .P .H .S .  o f f i c e r s  a b s o r b  p r a c ­
t i c a l l y  a l l  the teach in g  lo ad .  An a r r a n g e ­
ment has been worked out t o  have c e r t a i n  
r e g u l a r  h e a l th  d ep a r tm en t  s t a f f  members 
appo in ted  as c o n s u l t a n t s  t o  th e  t r a i n i n g  
s t a f f .  They are p a id  on an h o u r l y  b a s i s  
when they  ac t  in  th e  c a p a c i ty  of i n s t r u c ­
t o r s  fo r  the t r a i n e e s  on f i e l d  work.

As a r e s u l t  o f  th e  f i r s t  th re e -m o n th s  
course one important conclusion  was reached, 
namely — th a t  i t  was a b s o l u t e l y  e s s e n t i a l  
f o r  th e  f i e l d  t r a i n i n g  s t a f f  t o  a c t  w ith  
the f u l l  confidence of the o p e ra t in g  s t a f f  
and have ready a c ce s s  t o  a l l  f a c i l i t i e s  
w i th in  th e  t r a i n i n g  a r e a .  T h is  in c lu d e s  
th e  c i t y  water p lan t ,  the government-owned 
sewage disposal f a c i l i t i e s  a t  F o r t  Benning, 
th e  private ly-ow ned p a s t e u r i z a t i o n  p la n t s  
in  the city., and where p o ss ib le ,  p r iv a te ly -  
owned r e s ta u ra n t s ,  i n d u s t r i a l  p l a n t s ,  and 
th e  many o th e r  f a c i l i t i e s .  A ls o ,  i t  was 
c l e a r  t h a t  th e re  were many advan tages  in  
using m alaria , f ly  c o n t ro l ,  and r u r a l  s a n i ­
t a t i o n  f a c i l i t i e s  a t  A lbany  and t a k i n g  
advantage of the typhus and rodent co n t ro l

T ra in in g  o f f i c e r  b r i e f i n g  c l a s s  
b e fo re  d a y ’s  f i e l d  work.

A '
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program be ing  c a r r i e d  out in  A t l a n t a  by 
the C ity  Health  Department. Thus, s e v e ra l  
areas, in  ad d i t io n  to  Columbus, are needed 
to  a f fo rd  the  n e c e s s a ry  f i e l d  ex p e r ien ce  
for s a n i ta ry  engineer t r a i n e e s .  The e n t i r e  
time of the s i x  f u l l - t i m e  perso n s  on the 
t ra in in g  s t a f f  was taken  up in  g iv ing  ade­
quate f i e l d  i n s t r u c t i o n  t o  the  17 p u b l ic  
h e a l t h  e n g in e e rs  in  t r a i n i n g .  The sm all  
amount of time spent by the operating  hea lth  
department s t a f f  in  no way in te r f e r e d  with 
t h e i r  d u t i e s .  In  f a c t ,  i t  added t o  th e  
e s p r i t  de corps  o f  th e  e n t i r e  h e a l t h  d e ­
partm ent t o  have th e  t r a i n i n g  program in 
opera t  ion.

T ra in in g  O f f i c e r  S p a n g le r  f u r t h e r  s e t  
f o r th  in  h is  rep o r t  the fo llow ing  elements 
in  the 1947 t r a i n i n g  co u rse .

COURSE CONTENT TO ACCOMPLISH OBJECTIVES 
OF FIELD TRAINING.

C e r t a i n  b a s i c  a s s u m p t io n s  c o n c e rn in g  
prospective  t ra in e e s  were made as follows: 
t h a t  the engineers would be S a n i ta ry  Engi­
n e e rs  and would have a r e l a t i v e l y  broad  
academic background in  the f i e l d  of public  
h e a l th .  They should have a good knowledge 
o f  th e  fo l lo w in g  s u b j e c t s :

(1) Public water supp lies
(2) Public sewer systems and sewage t r e a t ­

ment methods
(3) Stream p o l lu t io n
(4) Public h e a l th  ad m in is tra t io n  and v i t a l  

s t a t i s t i c s
(5) Epidemiology
(6) Bacteriology
(7) Environmental s a n i t a t io n
(8) Insect and rodent co n tro l
(9) Food and milk co n tro l
I t  was presumed t h a t  th e  s a n i t a r y  e n g i ­

neering  t ra in e e s  would b e n e f i t  by a course 
covering  the fo llow ing  s u b je c t s :

( 1) Water p lan t operation
( 2 )  Sewage treatm ent p lan t  operation
( 3 )  Food con tro l
( 4) Milk contro l
( 5 )  Insect co n tro l
( 6 )  Rodent con tro l
( 7) Garbage and re fuse  d isp o sa l
( 8) Swinming pool operation
( 9) Rural water supplies
(10) Rural sewage d isposa l

(11) School s a n i ta t io n
A ccord ing ly ,  a proposed o u t l i n e  of the 

course  was drawn up as fo l lo w s :
I .  W ate r

A. R u ra l  w a te r  s u p p l i e s
1. Wells — dug, d r i l l e d ,  d riven ,  

and bored
2. Springs
3. C is te rn s
4. Small p re ssu re  systems

B. M unicipal w a te r  s u p p l i e s
1. Surface — complete trea tm ent 

and re se rv o irs
2. Ground— water so f ten in g  and 

iron  removal
3. D is t r ib u t io n  system
4. Cross-connections

I I .  Sewage
A. R u ra l  sewage d i s p o s a l

1. Privy
2. Sep tic  tank system and c e s s ­

pools
3. Small Im hoff  t a n k  and sand 

beds
B. M unicipal sewage d i s p o s a l

1. D ilu t io n
2. Imhoff tank — t r i c k l i n g  f i l ­

t e r  — fixed and ro ta ry
3. Primary s e t t l i n g —tr i c k l i n g  

f i l t e r  (se p a ra te  s ludge d i ­
g es t io n  )

4. B io f i l t r a t io n  and A e ro f i l t e r  
and A c ce lo f i l te rs

5. Activated sludge
6. Chemical trea tm ent
7. C ollection  system

C. Stream p o l lu t io n  and in d u s t r i a l  
wastes

I I I .  Garbage and r e fu s e  d i s p o s a l
1. In c in era tor
2. S an ita ry  land f i l l
3. Dumping
4. Hog farm
5. C o llec tion  systems

IV. Swimming pools
1. F i l l  and draw
2. R ecircu la tion
3. Natural bath ing  areas

V. Ice p lan ts

VI. School s a n i ta t io n  — a i r  borne con-
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' y, t am in an ts— u l t r a  v io l e t

VII. I n d u s t r i a l  hygiene and s a f e t y  — 
hea ting ,  l ig h t in g ,  and v e n t i l a t io n

V III .  Housing, bu ild ing  codes and plunb- 
in g .  R u ra l  and u rban  su rv e y s

IX. Food and meat. Food h a n d le r s  and 
s h e l l f i s h

X. M i lk — producers and p a s te u r iz in g  
p l a n t s  — cost  f ig u re s

XI. I n s e c t  and ro d e n t  c o n t r o l  — ma­
l a r i a  and typhus

XII. A d m in is tra t io n ,  o rg a n iz a t io n  and 
functions of engineering a c t i v i t i e s  
in  s t a t e  and lo ca l  h e a l th  d ep a r t -  

1 , ments. Public  h e a l th  ed u c a t io n  — 
A promotion programs. O pera t ion  o f  
I:,, r e s t  of hea lth  department.
'1,*

SUBJECTS AND TIME DISTRIBUTION

Water 2 Weeks
Sewage 2 H
Garbage & refuse 1/3 IT
Swimming pools 1/3 n
Ice plants 1/3 f!
Schools 1/2 it
In d u str ia l hygiene 1 /2 n
Housing, e t c . 1 IT
Food 1 n
Milk 1 n
In sect and rodent 2 IT
A dm inistration 1 It

TOTAL 12

In working out the d e t a i l s  o f the ac tu a l  
c o u r s e  s c h e d u le ,  i t  was b e l i e v e d  t h a t  
t r a i n e e s  would have p r e v io u s l y  had s u f ­
f i c i e n t  academic in s t r u c t i o n  so  t h a t  they 
would be ab le  t o  r e c e iv e  f i e l d  t r a i n i n g  
ex p e r ien ces  w ith  very  l i t t l e  p re l im in a ry  
d i s c u s s i o n  on th e  p a r t  o f  th e  t r a i n i n g  
s t a t i o n  s t a f f .  I t  i s  f e l t  t h a t  i t  i s  f a r  
more d e s i r a b l e  fo r  men t o  work in  sm all  
groups’’of only two or th ree  men each ra th e r  
th a n  in  la rg e  g ro u p s .  A c c o r d in g ly ,  th e  
b u lk  o f  th e  f i e l d  work i s  s e t  up on an 
e ig h t  weeks b a s i s .  Each week encompasses 
a s e p a r a t e  u n i t .  I t  i s  p la n n e d  t o  have 
two o r ’th ree  men on each team w ith  a t o t a l  
o f  e ig h t  teams in  the  f i e l d  a t  once, w ith

each  team working on a d i f f e r e n t  w e ek ’ s 
a c t i v i t i e s .  Before th e  men engage in  t h i s  
team work, one week i s  s p e n t  w i th  t h e  en- 1 
t i r e  group in  a g e n e ra l  o r i e n t a t i o n  o f  the 
lo c a l  hea lth  department and of th e  t r a in in g  
course i t s e l f .  The f i n a l  th re e  weeks o f  the 
tw e lve-w eeks  c o u r s e  a r e  s p e n t  w i t h  the  
group a l l  together doing th in g s  which could 
be dene b e t te r  in a large group r a th e r  than 
in  teams. Since the men’s backgrounds, both , 
in  previous experience and in  t r a i n i n g ,  are 
d i f f e r e n t ,  i t  i s  d e s i r a b l e  to  s w i tc h  team 
mates whenever p oss ib le  so  th a t  the men can 
have an o p p o r tu n i ty  t o  work c l o s e l y  w i th  
as  many of the t r a i n e e s  as p o s s i b l e ,  i n -  | 
s t e a d  of working w i th  th e  same team mate 
fo r  th e  e n t i r e  e i g h t  weeks.

TRAINING F A C ILITIES  — STAFF
QUALIFICATIONS — BUDGET ?

The headquarters  o f f i c e  of the  T ra in in g  
C e n te r  i s  a tw o-story  fram e s t r u c t u r e .
T h is  b u i ld in g ,  w i th  e s s e n t i a l  u t i l i t i e s ,  i
was made a v a i l a b l e  by t h e  C i t y - C o u n t y  
H e a l th  Department.

Available space in  th i s  b u i ld in g  c o n s i s t s  - 
of one room, 16' x 1 6 ' ,  which serves as the I 
o f f i c e  fo r  the  t e a c h in g  s t a f f ;  a s m a l l e r  
d r a f t in g  roan and a u x i l i a r y  o f f ic e ;  a large  
c la s s ro o m ,  s e a t i n g  25 t r a i n e e s ;  a c o n ­
fe rence  room, s e a t i n g  20 perso n s;  a labo- I 
r a t o r y  f o r  c l a s s  work; and a l a b o r a t o r y  
p re p a ra t io n  room. [

The Tra in ing  D iv is io n ,  Communicable D is -  |
ea se  C enter ,  U .S .P .H .S . , has provided th e  I 
t r a i n i n g  s t a f f  c o n s i s t i n g  of two g raduate  
s a n i t a r y  engineers and one g rad u a te  s a n i -  | 
t a r i a n .  The t r a in in g  o f f i c e r  in  charge has | 
c o m p le te d  p o s t g r a d u a t e  w ork i n  p u b l i c  
h e a l t h  and b a c t e r i o l o g y ,  and has s e rv e d  I 
in  s t a t e  health department d i s t r i c t  o f f ic e s  I 
bo th  in  the mid-west and in  the sou th .  He ■
h a s  had e x p e r ie n c e  in  th e  U. S. P u b l i c  j
H e a l th  S e rv ic e  in  th e  w e s t  f o r  s e v e r a l  |
y ea rs ,  which brought him in  c lo se  c o n ta c t  ■; 
w i t h  l o c a l  h e a l t h  d e p a r tm e n t  a d m in i s -  |
t r a t i o n .  Each s a n i t a r y  e n g in e e r  has had | 
e x te n s iv e  experience  in  w a te r  and sewage 
t rea tm e n t,  in sec t  and roden t  c o n t ro l ,  and i
p u b l i c  h e a l th  a d m i n i s t r a t i o n .  The s a n i ­
t a r i a n  i s  well q u a l i f i e d  by t r a i n i n g  and ",
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p r a c t i c a l  e x p e r i e n c e  in  m i lk  and food  
s a n i t a t i o n  a c t i v i t i e s .

The t r a in in g  o f f i c e r s  u t i l i z e  th e  s t a f f  
in  the operating  h ea l th  department program, 
from time to  time, as c o n s u l t a n t s  and fo r  
superv iso rs  to  t r a in e e s .  These persons are 
paid fo r  t h e i r  se rv ic e s  on an hourly  b a s is ,  
in  accordance w ith  a schedu le  approved by 
th e  s t a t e  and l o c a l  h e a l t h  d e p a r tm e n ts .

A ssis tance in  handling the  d a i l y  ro u t in e  
o p e ra t io n  of the t r a i n i n g  c e n te r  i s  g iven 
by th re e  a d d i t io n a l  employees ass igned  by 
the  U.S.P.H.S. — an experienced lab o ra to ry  
t e c h n i c i a n ,  a s e c r e t a r y ,  and a g e n e r a l  
mechanic. The l a t t e r  i s  r e s p o n s i b l e  f o r  
a l l  equipment used in  the t r a i n i n g  a c t i v i ­

t i e s ,  including spray ing  equipment, motors, 
b o a t s ,  and c a r s  t o  t r a n s p o r t  t r a i n e e s ;  
and fo r  dem onstra tions  i n  co n n ec t io n  w ith  
p r i v y  c o n s t r u c t i o n ,  p ip e  w ork a t  w a te r  
works, and s i m i l a r  a c t i v i t i e s .

In  ad d i t io n  to  th e  summer t r a i n i n g  p ro ­
gram f o r  17 g ra d u a te  s a n i t a r y  e n g in e e r s ,  
two th ree-m onths  f i e l d  t r a i n i n g  programs 
f o r  s a n i t a r i a n s  were o p e ra te d  d u r in g  the 
s p r i n g  and f a l l  m onths. The f a l l  c l a s s  
included  22 s a n i t a r i a n s  from seven s t a t e s .  
O p e r a t in g  a s p r i n g  and f a l l  s a n i t a r i a n  
course  and a summer s a n i t a r y  e n g in e e r in g  
f i e l d  t r a i n i n g  c o u r se  re d u c e d  th e  u n i t  
co s t  o f  f i e l d  t r a in in g  and kep t the t r a i n ­
ing load on a f a i r l y  even b a s i s .

T r a i n i n g  s t a t i o n  d i r e c t o r  o r i e n t i n g  c l a s s  d u r i n g  
f i r s t  week a t  Columbus.

i
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DAILY SCHEDULE OF SANITARY ENGINEERING
WEEK '" 3  A B c D E

DATES * June 23 — 28 June 30 — Ju ly  5 Ju ly  7 - 1 2 Ju ly  14 — 19 Ju ly  21 — 26

SUBJECT
R eg is tra tio n Privy Sewage

& ' Municipal Water Supply & Food
O rien ta tion Water Supply In d u s tr ia l  Hygiene Small Water S a n ita t io n

A . M. R eg is tra tio n . Survey of P i t  Privy P ro jec t F t. Benning In sp ec tio n s  with
Personal In te r- P lan t and Sewage P lan t S a n ita r ia n  A
view. Housing Laboratory a t

< Columbus Water
Plant

s P. M. In sp e c tio n s  with 
S a n ita r ia n  B

A . M. Quiz. Course F i l te r s F ie ld  t r ip  to  Hamilton, Stream In sp ectio n s with
O rienta tion Manchester, Wm. Springs P o llu tio n S a n ita r ian  C

>• & Schedules Foundation on water and
<8 - sewage treatm ent p lan ts

■ e P. M. D eta ils  of In sp ec tio n s with

S C .

operation S a n ita r ian  D

A. M. County, S ta te  & Mechanical F ie ld  t r ip  to F t. Benning, Buena V ista & Indiv idual
Federal Health equipment a t Phenix C ity and Opelika E lla v il le  Water Insp ec tio n s

2 O rganizations. Columbus Water P lant on Water and P la n ts .
<Z) Sewage Treatment P lant Richland, Lumpkin
5 Water P lan ts and
W P. M. V is i t  Local 

Health Dept.
Sep tic  Tank

A. M.
-•; 4

Conference with F ie ld  t r i p  to In d u s tr ia l In d u s tr ia l Indiv idual
Nursing Super- G reenville  & Hygiene Survey Waste Survey Inspections

< * v iso r Fairburn Water
8 P lants & Water,S •■••• ■ Sewage & Swim.E -  P. M. F ield  v i s i ts  

with Nurses
Pool in  Newnan

■ A. M. Review of Report of Surveys In d u s tr ia l Hygiene In d u s tr ia l Submit Reports
P rin c ip le s  of and Laboratory Survey & Report Waste Survey

5m
'2

S an ita tio n continued

E P. M. B riefing  and B riefin g  and B riefin g  and B riefin g  and B riefing  and
discussion discussion discussion discussion discussion

' A. M. Filins and Talks by tra in ee s Talks by tra in ee s Talks by tra in ees Talks by tra in e e s
H discussion Films and discussion Films and Discussion Films and d is- Films and d is -
2 cussion cussion
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TRAINING COURSE AT COLUMBUS, GEORGIA
F G H i j K L

July 28 — Aug. 2 Aug. 4 —9 Aug. 11 -  16 Aug. 18 -  23 Aug. 25 -  30 Sept. 1 — 6 Sept. 8 — 12

Milk
Sanita tion

Refuse Disposal 
Schools 

Swimming Pools 
Ice P lan ts

M alaria Control 
(Albany)

Typhus Control 
(A tlanta)

Housing and 
Sanitary  Survey

Roundtable
Discussions Sunmary

Inspect Dairy 
farms with Milk 
Inspector

Inspect Sanitary  
Land F i l ls

Inspect and report 
of Ice P lants

S ta r tin g  of 
D rille d  Well

Residual Spray 
operations

Introduction to  
Typhus Control

Rat trapping and 
poisoning

H ealth and 
Housing

APHA Appraisal 
Form

LABOR DAY

Roundtable 
Discussion on 
Garbage and 
Refuse

Inspect Dairy 
Farms

Swimming Pool 
Inspections

Septic  Tank 
In s ta lia tio n s

Rat Bleeding and 
combing

S anitary  Survey 
of
Small Community

Milk Grading 
Programs &  

Dairying 
Problems

Establishment 
of County 
San ita tion  
Program

Observe milking Rodent Control 
Program

Inspection of 
Short-tim e high 
temperature Pas­
teurization . P lant

Observe Columbus 
In sect Control 
Program

Entomological 
Control of 
Insect Control 
Programs

Rat Proofing Survey continued 
Report

WATER 
PI an t 
O perato rs

Continued

Inspection of 
Holding Method 
of
P asteu rization

School Survey 
Continued

Larvicidal
Operations

Estim ation and 
DDT dusting  in 
f ie ld

Housing Programs 
& L egisla tion

SEWAGE 
PI an t 
O p erato rs

Course Review

Finish D rilled  
Well

Urban Redevelop­
ment

Examination

Laboratory and 
Reports

Report of 
School Survey

Resume of Insect 
Control and Pro­
gram Planning

Cost Studies A batto ir Inspec­
tio n s . Rabies 
Control

Health 
Education

Review Exam.
&

Course

B riefing  and 
d iscussion

B riefing  and 
d iscussion

Return to  
Columbus

CDC A c tiv itie s . 
Return to  Columbus

Plumbing & Build­
ing Codes, Shell 
Fish

Talks by tra in ees 
Films and d is ­
cussion

Talks by tra in ees  
Films and d is ­
cussion

Talks by tra in ee s  
Films and d is ­
cussion

Talks by tra in ees 
Films and d is ­
cussion

Talks by tra in ee s  
Films and d is ­
cussion

Review of 
weeks work



m u ■iiiwrn^

Relationship (between
Watei (Impoundment and Tftcsauito Bleeding

in (3aliioinifi

Senior Assistant Scientist Richard P.Dow 
and

Arve H. Dahl5"

Impounding w a te r  se rv e s  two main o b je c ­
t iv e s :  flood contro l  and w ater conserva­

t io n .  The former r e s t r a in s  excess flow due 
t o  s to rm s  or t h e  m e l t i n g  o f  snow; t h e  
l a t t e r  conserves water where i t  may be used 
f o r  human co n su m p t io n ,  i r r i g a t i o n ,  o r  
in d u s try .  A s in g le  re s e rv o i r  may serve  one 
or bo th  o b je c t s  in  v a ry in g  d eg ree s .

TOPOGRAPHY AND PRECIPITATION
The p r i n c i p a l  f a c t o r s  a f f e c t i n g  the  

n a tu ra l  d i s t r i b u t i o n  o f  su r fa c e  w ate r  are  
topography and p r e c i p i t a t i o n .  In  bo th  r e ­
sp ec ts ,  conditions  in  C a l i f o rn ia  a re  q u i te  
d i f f e r e n t  from any o ccu rr ing  in  the East.

The topography o f  th e  g r e a t e r  p a r t  o f 
C a l i fo rn ia  can be described  in  very  simple 
terms by excluding  those  s e c t io n s  e a s t  of 
the  S i e r r a  Nevada Range and so u th  of the *

Tehachapi Mountains. The remainder c o n s i s t s  
e s se n tia l ly  o f  a long narrow basin  surrounded 
by mountain ranges. The f lo o r  of t h i s  g r e a t  
trough — the C e n t ra l  V a lley  — i s  about 50 
miles wide and almost 500 miles long and i s  
drained by two r iv e r s  and th e i r  t r i b u t a r i e s .  
The Sacramento R iver, flowing south through 
the northern  p a r t  of the  v a l le y ,  i s  j o in e d  
i n  t h e  D e l t a  n e a r  S to c k to n  by th e  S a n  
J o a q u in ,  which, w ith  i t s  t r i b u t a r y ,  t h e  
Kings,, d r a i n s  t h e  s o u t h e r n  end o f  t h e  
v a l l e y .  From i t s  j u n c t i o n  w ith  th e  San  
Joaquin, the Sacramento passes west through 
the Coast ranges a t  sea l e v e l  and e n t e r s  
San F ra n c is c o  Bay. The c o n to u rs  o f  t h i s  
e n t i r e  basin are so r e g u la r  th a t  very few 
lakes  o r  marshes a re  produced. Most o f  th e  
r a i n f a l l  d ra in s  d i r e c t l y  i n t o  th e  ground 
o r  follows the w a te rco u rses  to th e  sea.

*S. A. S c i e n t i s t  R ichard P. Dow was r e c e n t l y  C a l i f o r n i a  S t a t e  CDCA E ntom ologist ,  and Arve H, Dahl i s  
C h ie f ,  Bureau o f  Vector C o n t ro l ,  and CDCA D i re c to r  C a l i f o r n i a  S ta t e  Department o f  P u b l ic  H ea l th .
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The mean annual p r e c i p i t a t i o n  i s  q u i t e  
d i f f e r e n t  in  many p a r ts  o f C a l i fo rn ia .  The 
d r i e s t  a rea  i s  p robab ly  Death V a lley ,  in 
southeastern C a l i fo rn ia ,  with an average of 
1.69 inches a t  Greenland Ranch. The highest 
average, taken from a long record, i s  79.70 
inches a t  Upper M atto le ,  Humboldt County, 
bu t t h i s  i s  s u r p a s s e d  by a mean an n u a l  
r a i n f a l l  o f  109.43 inches, based on s ix  to  
seven years o f  o b se rv a tio n s  a t  Monumental 
Mine, Del N o r te  C o u n ty .  B o th  o f  t h e s e  
l o c a l i t i e s  a re  in  northw estern  C a l i f o r n i a  
near the co a s t .  In the C en tra l  V alley , the 
average  r a i n f a l l  a t  Sacram ento  i s  18 .12  
inches ( leng th  of record, 98 yea rs) ,  and a t  
Fresno the average r a i n f a l l  i s  9.52 inches 
( leng th  o f  record , 66 y ea rs ) .  The decrease  
in annual r a i n f a l l  toward the southern  end 
o f  th e  San J o a q u in  V a l l e y  i s  even more 
pronounced a t  B a k e r s f i e l d .

In s p i te  of the g re a t  v a r ia t io n  in  amounts 
o f  p r e c i p i t a t i o n  in  d i f f e r e n t  p a r t s  o f  
C a lifo rn ia ,  the annual d i s t r ib u t io n  follows 
a s im ilar  curve throughout the s t a t e .  Thus, 
as a gene ra l  r u l e ,  the period  of g r e a t e s t  
p r e c i p i t a t i o n  o ccu rs  in  a l l  s e c t i o n s  of 
the s t a t e  during the same p a r t  o f  the year. 
R eg a rd le ss  of t o t a l  q u a n t i t y  o f  r a in  and 
snow, and r e g a r d l e s s  o f  l o c a l i t y ,  th e  
g r e a t e s t  amounts o f  p r e c i p i t a t i o n  occur 
d u r in g  th e  w in te r .

MONTHLY P R E C IP IT A T IO N  AND TEMPERATURE 
AT SACREMENTO, C A L IF O R N IA

AVERAGE AVERAGE
PRECIPITATION TEMPERATURE

(1 8 4 9 -1 9 4 6 ) (1 8 7 8 - 1 9 4 6 )
Jan. 3.64 in. 45.7 F.
Feb. 3.05 50.4
Mar. 2.63 54.6
Apr. 1.47 58.8
May 0.69 63.8
June 0.13 70.0
Ju ly 0.02 74.1 (max.)
Aug. T (m in .) 73.3
Sept. 0.22 70.2
Oct. 0.79 63.0
Nov. 1.83 53.7
Dec. 3.65 (max.) 46.4 (m in .)

CLIMATE AND VEGETATION

S in c e  th e  w e t t e r  m onths  a r e  u s u a l l y  
December through March, i t  i s  im portan t to  
r e l a t e  the e f f e c t  o f  t h i s  d i s t r i b u t i o n  to  
the  growth of p la n t s .  This s u b je c t  cannot 
be co n s id e red  excep t in  r e l a t i o n  to  tem­
p e r a t u r e .  S ac ra m e n to  w i l l  s e r v e  a s  an 
example fo r  the  p re s e n t  d i s c u s s io n .

In  th e  accompanying t a b l e ,  i t  i s  seen  
t h a t  th e  lo w es t  average  t e m p e r a tu r e  o c ­
curs in  the month o f  maximum p re c ip i ta t io n .  
Conversely, the  h o t t e s t  and d r i e s t  months 
a re  J u ly  and A ugust, r e s p e c t i v e l y .  T h is  
s i t u a t i o n  i s  t y p i c a l  o f  t h e  e n t i r e  Cen­
t r a l  V a lley .

Much of the a rab le  land in  C a l i fo rn ia  i s  
now under i r r i g a t i o n .  During the long, dry 
summer in which r e la t iv e ly  few n a t iv e  p lan ts  
produce flowers, parched cond itions  p rev a i l  
th ro u g h o u t  th e  V a l l e y .  I n  th e  f a l l ,  i f  
t h e r e  i s  s u f f i c i e n t  r a i n ,  a l l  t h e  p a le  
ye llow ish  g ra ss lan d s  suddenly tu rn  green, 
b u t  t h e r e  a re  s t i l l  only  a few h e rb s  in  
flower. Then the advent o f  co lder  tempera­
tu re s  r e ta r d s  th e  growth o f  v e g e ta t io n  to  
such  an e x t e n t  t h a t ,  d e s p i t e  th e  r a i n ,  
on ly  a few p l a n t s  blossom  b e f o re  March. 
T h i s  p e r i o d  i s  f o l l o w e d  by an e x t r a ­
o rd in a ry  b u r s t  o f  f lo w e r in g  which dim in­
i s h e s  toward summer w i th  t h e  i n c r e a s i n g  
d ro u g h t .

On watered land, however, and in  the  few 
places  where there  i s  s u f f i c i e n t  moisture, 

• th e  v eg e ta t io n  takes f u l l  advantage of the 
long p er iod  o f  warmth, and the r e s u l t s  of 
i r r i g a t i o n  are sp ec tacu la r .  In view of the 
n a t io n w id e  d i s t r i b u t i o n  o f  C a l i f o r n i a  
produce, i t  i s  need le ss  t o  emphasize t h i s  
p o in t .

MOSQUITO BREEDING IN NON- IRRIGATED LAND

I t  i s  im p o r ta n t  to  c o n s i d e r  m o sq u ito  
breeding under n a tu ra l  co n d it io n s ,  th a t  i s ,  
on n o n - i r r ig a te d  land, before d iscu ss in g  i t  
in  r e la t io n  to  i r r ig a t io n .  Good examples of 
such t e r r i t o r y  a r e  found in  th o se  a r e a s  
sou th  of F a i r  Oaks in  Sacramento County, 
and e a s t  o f  the F a i r f i e ld  Army Air Base in  
Solano County. In such l o c a l i t i e s  — which 
may be assumed to be ty p ica l  of the g re a te r  
p a r t  o f  the C entra l  Valley before th e re  was 
e x te n s iv e  use o f  i r r i g a t i o n  — la r v a e  o f
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;Yall, or alm ost a l l ,  o f th e  in la n d  sp ec ie s  
may be found d u r in g  A p r i l .  The a q u a t i c  
s t a g e s Eof each species,  which are  then very 
numerous, occur in  such temporary h a b i t a t s  
as t re e h o le s  and ponds r e s u l t i n g  from winter 
r a in s . 'A s  r a i n f a l l  dec rea ses ,  a l l  breeding  
p l a c e s - d im in i s h  in a r e a  and t h e i r  t o t a l  
w ater  s u r f a c e  i s  reduced to  a very  sm all  
f r a c t i o n  o f  t h a t  to  be found d u r in g  th e  
s p r in g ! 'C e r ta in  h a b i t a t s  such as t re e h o le s  
and v e rn a l  ponds occu rr in g  in  g ra s s la n d s ,  
now c e a s e  t o  e x i s t .  Though some s m a l l  
streams!become mere t r i c k l e s  of water or ai-

s e r ie s  of i s o la te d  pools, most o f  them dry 
up completely. Even la rg e  ponds with  tu le s  
and c a t t a i l s  may withdraw from t h e i r  mar- 
t i n a l  vege ta tion ,  leaving muddy shores with 
shallow*’* tu rb id  water. There i s  l i t t l e  or 
no f r e s h  growth o f  em ergent a q u a t i c s  in  
such ponds, and a lso  l e s s  p r o t e c t io n  from 
wavelet* ac t io n .  Thus, a s id e  from reduction  
of w ater-surface , other cond it ions  are less  
favorable fo r  mosquito breeding. By Septem­
b e r ,  th e ' jp o p u la t io n  o f  a q u a t i c  s t a g e s  i s  
ex trem ely  low.

r

The C o n t r a - C o a s ta i  C anal,  s e r v i n g  an  i n d u s t r i a l  
and a g r i c u l t u r a l  r e g io n ,  i s  c o n c re t e  l i n e d .

e

METHODS OF IRRIGATION IN CALIFORNIA

In  c o n t r a s t  t o  th e  n o n - i r r i g a t e d  lands 
j u s t '  d i s c u s s e d ,  most i r r i g a t e d  l a n d s  in 
th e  C e n t r a l  V a l le y  produce m o sq u i to e s  in 
huge numbers th roughout th e  summer. Before 
co n s id e r in g  the n a tu re  o f  b reed ing  p laces ,  
i t  i s  d e s i r a b le  t o  mention the sou rces  and 
use of i r r i g a t i o n  w ater. Though many areas 
a r e  s t i l l  i r r i g a t e d  by w e l l s ,  th e  g en e ra l  
experience in  C a l i f o rn ia  has been th a t '  the 
supply  of ground w ate r  i s  no t  re p le n ish e d  
in  s u f f i c i e n t  q u a n t i ty  to  supply permanent 
needs. For example, the  F ed e ra l  Bureau of 
Reclamation s t a t e s  th a t  almost 50,000 acres 
in  th e  s o u th e rn  San J o a q u in  V a l l e y  were 
abandoned “ because  w e l ls  went d ry  o r  b e ­
cause  deeper pumping became eco n o m ica l ly  
p r o h i b i t i v e . ”  As f a r  as s u r f a c e  w a te r  is  
concerned, the p o t e n t i a l  sou rces  a re  much 
g re a te r .  Because o f  the g re a t  p r o d u c t iv i ty  
of the C en tra l  V a lley ,  i t  i s  econom ically  
f e a s ib le  to  co n s t ru c t  huge dams and can a ls  
a few hundred or more miles in  len g th .

Dams are g e n e ra l ly  lo ca te d  in  th e  f o o t ­
h i l l s ,  o f te n  in  s t e e p - s id e d  v a l l e y s .  The 
can a ls  ca r ry in g  water to  a g r i c u l t u r a l  land 
a r e  u s u a l l y  w e l l  d e s i g n e d  s t r u c t u r e s ,  
g e n e r a l l y  c o n c r e t e - l i n e d .  A lso ,  w i t h i n  
i r r i g a t i o n  d i s t r i c t s  many main d i tc h e s  a re  
l in ed .  Extending beyond such d i tc h e s  th e re  
a r e  o c c a s i o n a l  s y s te m s  o f  u n d e rg ro u n d  
p ip in g .  Most of  the  w a te r ,  however, runs  
i n  open d i t c h e s  on th e  s u r f a c e  o f  t h e  
ground. T a i l  end w ate r  from bo th  p r i v a t e  
lands and i r r i g a t i o n  systems i s  sometimes 
turned in to  a n a tu r a l  d ra inage  channel bu t 
i t  i s  g e n e ra l ly  r e le a s e d  in t o  the n e a r e s t  
ro a d s id e  d i t c h  or most conven ien t d e p r e s ­
s io n .  Only in  e x c e p t io n a l  c a s e s  i s  w a te r  
reu sed .

MOSUUITO BREEDING IN IMPOUNDMENTS

Of a l l  the  w a te rs  used f o r  i r r i g a t i o n  
purposes, those con ta ined  w ith in  impound­
m en ts  and l i n e d  d i t c h e s  a r e  t h e  m ost 
f r e e  from m o sq u i to  b r e e d i n g .  I n  l a r g e  
r e s e r v o i r s  and p o n d s  u s e d  f o r  s t o r i n g  
w a te r  pumped from w e l l s ,  th e  s c a r c i t y  o f  
m osquitoes i s  p ro b a b ly  b e s t  e x p la in e d  by 
f l u c t u a t i o n  in  w a te r  l e v e l .  T h is  ebb and 
flow produces c o n d i t io n s  u n fa v o ra b le  fo r
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T y p i c a l  o f  t h e  dams and  d r a i n a g e  c a n a l s  o f  th e  C e n t r a l  V a l l e y  P r o j e c t  
i s  F r i a n t  Dam, n e a r  F r e s n o ,  w h ich  s t o r e s  San  J o a q u i n  w a t e r .  Shown i n  
t h e  f o r e g r o u n d  i s  F r i a n t - K e r n  C a n a l .

a q u a t ic  v e g e ta t io n .  Without p l a n t s ,  e sp e ­
c i a l l y  the emergent ty p es ,  o th e r  forms o f  
a q u a t i c  l i f e  a re  l e s s  ab u n d an t.  In such 
open w a te r ,  th e  immature s t a g e s  o f  mos­
q u i to e s  a r e  exposed to  the f u l l  e f f e c t  o f  
wi nd and t o  a t t a c k s  o f  f i s h  and o t h e r  
p r e d a t o r s .  E x c e s s iv e  wave a c t i o n  o cc u rs  
a long  the  shores  o f  the l a rg e r  r e s e r v o i r s  
where m otorboats  a r e  used.

B ecause  o f  th e  s e a s o n a l  c h a r a c t e r  o f  
r a i n f a l l  in  C a l i fo rn ia ,  the ponds of i r r i ­
g a t i o n  r e s e r v o i r s  r e a c h  t h e i ' r  h i g h e s t  
l e v e l s  in  th e  s p r in g .  Those impoundments 
loca ted  on streams which d ra in  a lp in e  areas 
may continue to  rece iv e  water from m elting  
snow u n t i l  J u l y .  The e f f e c t  o f  th e  snow 
m e l t  i n  b u i l d i n g  up th e  w a te r  l e v e l ,  
however, may be more than o f f s e t  by w i th ­
drawal of w ater fo r  i r r i g a t i o n .  A f te r  the 
e a r l y  p a r t  o f th e  summer, the r e s e r v o i r s  
a re  g radually  lowered u n t i l  f a l l ,  by which 
t im e  m osquitoes  have ceased  to  b reed  in  
s i g n i f i c a n t  num bers. With th e  c l e a r i n g  
p r a c t i c e s  now in  u se ,  th e  sh o re s  of  im­

poundments remain very c le a n  and p rov ide  
o n ly  o c c a s i o n a l  h a b i t a t s  s u i t a b l e  f o r  
m o s q u i to  b r e e d i n g .

The s i t u a t i o n  i s  l e s s  f a v o ra b le  in  r e ­
s p e c t  t o  f l o o d  c o n t r o l  dams where th e  
r e s id u a l  pond may remain f a i r l y  c o n s ta n t  
in  l e v e l .  (The p r e s e n t  Hogan R e s e r v o i r  
p r o v i d e s  a good e x a m p le . )  I t  i s  f e l t ,  
however, t h a t  i f  th e  c u r r e n t  demand fo r  
w ate r  c o n t in u e s ,  s t ro n g  p re s s u re  w i l l  be 
e x e r t e d  to  dev e lo p  a l l  p o s s i b l e  so u rc e s  
fo r  i r r i g a t i o n  purposes.

MOSQUITO BREEDING CAUSED BY CANALS

As n o t e d  a b o v e ,  t h e r e  i s  a m arked  
d ec rea se  in  r a i n f a l l  toward the so u th e rn  
end of th e  San Joaqu in  V a lley .  To o f f s e t  
t h i s  d i f f e r e n t i a l  in  p r e c i p i t a t i o n ,  the  
C e n t r a l  V a l ley  p r o j e c t  o f  th e  Bureau of 
Reclam ation i s  c o n s t r u c t in g  huge g r a v i t y  
can a ls  to  c a r ry  water southward from more 
abundant su p p l ie s .  One i s  the F r ian t-K e rn  
Canal su p p l ied  by the r e s e r v o i r  o f  F r i a n t  
Dam and e x te n d in g  160 m i le s  to  th e  Kern



The G rea t  C e n tra ]  V a l le y  o f  C a l i f o r n i a  showing th e  p r i n c i p a l  f e a t u r e s  o f  th e  
C e n t r a l  V a l le y  P r o j e c t .

R iv e r  n e a r  B a k e r s f i e l d .  A n o th e r  i s  th e  
Delta-Mendota Canal which w i l l  be f i l l e d  
w i th  w a te r  pumped from th e  San J o a q u in  
D e lta  near S tockton and w i l l  te rm in a te  in 
Mendota Pool, one hundred miles away. Both 
canals  s t a r t  a t  e le v a t io n s  of 100 f e e t  or 
more above th e  f l o o r  o f  th e  v a l l e y ,  and 
fo l lo w in g  the  con tours  o f  the  f o o t h i l l s ,  
c ro ss  many n a tu r a l  dra inage channels .

The o b s t r u c t e d  f low  o f  t h e  n a t u r a l  
s tream s, which are seasonal in  c h a ra c te r ,  
i s  u s u a l l y  d i r e c t e d  i n t o  th e  c a n a l  o r  
passed  undernea th  through c u l v e r t s .  Even 
i f  these s t ru c tu re s  are c a re fu l ly  designed, 
they  a re  l i k e l y  to  r e q u i r e  r e g u la r  main­
tenance. There are a lso  problems caused by 
the d is p o s a l  o f  borrow m a te r ia l ,  but most 
im p o rtan t  i s  the m isp lac in g  o f  c u l v e r t s ,  
leav in g  r e l a t i v e l y  permanent p o o ls .  From 
prelim inary f i e ld  observations there  appear

t o  be i n s t a n c e s  w h e re  r a n c h e r s  have 
in f lu e n c e d  c o n s t r u c t i o n  to  p ro v id e  j u s t  
such w a te r  fo r  t h e i r  s to c k .

MOSQUITO BREEDING ON IRRIGATED LAND

The g re a t  abundance o f  mosquitoes in  the 
C e n t r a l  V a lley  b e a rs  w i tn e s s  to  p ro d ig a l  
use o f  water for  i r r i g a t i o n .  Many b reed ing  
p l a c e s  c o u ld  be c o r r e c t e d  by c a r e f u l  
l e v e l in g  and good d ra inage, but the summer 
heat i s  so g rea t  th a t  a tremendous q u an t i ty  
o f  w a te r  i s  n e c e s s a r y  t o  p ro d u c e  good 
c ro p s .  I t  i s  no t s u r p r i s i n g ,  t h e r e f o r e ,  
t h a t  when only a sm all  p e rcen tag e  o f  the  
t o t a l  supply i s  mismanaged, many unnecessary 
b re e d in g  p la c e s  c r e a t e d .  Though a long- 
range  e d u c a t io n a l  program would h e lp  to  
c o r r e c t  th e  p r e s e n t  c a r e l e s s  i r r i g a t i o n  
p r a c t i c e s ,  no im m ed ia te  r e s u l t s  c o u ld  
reasonably be expected. As long as water i s



Nk

31

p le n t i f u l ,  th e re  w i l l  continue to  be over­
i r r i g a t i o n  under  th e  p r e s e n t  r e g u l a t o r y  
p r o v i s i o n s .

To ob ta in  uniform i r r i g a t io n  in  p a s tu re s ,  
the flow o f  w ater i s  c o n t ro l l e d  by CHECKS 
which a r e  r i d g e s  o f  e a r t h  th row n up a t  
re g u la r  i n t e r v a l s .  The in te rv e n in g  d ep re s ­
s i o n s  ( a l s o  c a l l e d  CHECKS) a r e  f lo o d e d  
p e r i o d i c a l l y .  Though th e  h e a t  h a s t e n s  
ev a p o ra t io n  o f  w a te r ,  i t  a l s o  speeds the  
development o f  mosquitoes. Where the ground 
i s  i r r e g u la r ,  sm all puddles of w ater p ro ­
duce a hatch  of flood water Aedes w ith  each 
i r r ig a t io n .

On crop land, s im ila r  mosquito production 
occurs  in  fu rrow s , e s p e c i a l l y  a t  th e  low 
end of f i e l d s .  In s traw berry  c u l t i v a t i o n ,  
which re p re sen ts  an extreme case , beds are 
separa ted  by deep troughs which are  dammed 
a t  s h o r t  i n t e r v a l s .  Most o f  th e  w a te r  in  
such depressions disappears too qu ick ly  for 
mosquitoes to  complete t h e i r  aqua tic  s tag es ,  
b u t  t h e  few p u d d le s  w hich  p e r s i s t  a r e  
s u f f i c i e n t  to  keep the ad u l t  p o p u la t io n  a t  
a high lev e l .

A dditional problems may be summarized as 
fo llows: s tagnan t  d i tch e s  on p r iv a t e  land; 
ro a d s id e  d i t c h e s  r e c e iv in g  ex cess  w a te r ;  
n a t u r a l  d r a i n a g e  c h a n n e l s  w h ich  w ould 
normally be dry; r i s i n g  ground water tab le s ;  
lack  o f  a g r ic u l tu r a l  drainage; and with i n ­
creased supplies o f  su rfa ce  w ater, ad d i t io n ­
al acreage o f  flooded crops such as r ic e .

A ll  in  a l l ,  r e g a rd le s s  of  f i r s t  im pres­
s io n s ,  the C e n t ra l  V a lley  p roves to  be a 
s u r p r i s i n g l y  wet a r e a .  When th e  m osquito  
b reed ing  p o t e n t i a l i t i e s  o f  t h i s  i r r i g a t e d  
lan d  a r e  f u l l y  r e c o g n iz e d ,  t h e  s u p p o r t  
needed fo r  s t a t e  and loca l mosquito co n tro l  
agencies  w i l l  assume i t s  v i t a l  and funda­
m ental p ro p o r t io n s  in  t h i s  a r e a .

MOSQUITOES IN RELATION TO DISEASE

In the sou theastern  s t a t e s  m alar ia  i s  the 
p r i n c i p a l  m osqu ito -borne d i s e a s e .  I t  was 
once cornnon in  C a l i fo rn ia ,  occu rr ing  lo c a l ly  
in  severe epidem ics. At the p re s e n t  time,

C a n a ls  such a s  th e  C o n t r a - C o a s ta l  C ana l ( r i g h t )  
n e a r  O a k le y ,  C a l i f o r n i a ,  c r e a t e  an i n c r e a s e d  
m o sq u ito  b r e e d in g  p o t e n t i a l  by i n t e r f e r i n g  w i th  
n a t u r a l  d r a in a g e .

however, in  s p i t e  of  la rg e  numbers of  war 
v e te ran s  who have had re c u r re n t  a t t a c k s  of 
fo re ig n  i n f e c t i o n s , th e re  ap p ears  to  be a 
minimum of lo c a l  t ran sm is s io n .  On an eco­
nomic b a s i s ,  m a l a r i a  in  C a l i f o r n i a  has 
become to o  s c a r c e  to  l o c a t e .

On e p id e m io lo g ic a l  ev idence ,  Anopheles  
f reeborni  has been considered the p r in c ip a l  
vec to r  o f  m alar ia  in  C a l i fo rn ia .  In re cen t  
y ea rs  th e  d i s e a s e  has  occu rred  m ain ly  in  
the C e n t ra l  V a lley .  In the p a s t ,  however, 
m a l a r i a  was common in  th e  f o o t h i l l s  o f  
the  S i e r r a  Nevada, n o tab ly  when t h a t  a rea  
was h ighly  populated by go ld-seekers .  Since 
Anopheles  p u n c t i p e n n i s  i s  common in  t h a t  
r e g i o n ,  i t  h a s  b e e n  t h o u g h t  t o  be o f  
s i g n i f i c a n c e  as  a v e c t o r .  B e s i d e s  A.  
f r e e b o r n i ,  A. p u n c t i p e n n i s  th e re fo re  
d e s e r v e s  c o n s i d e r a t i o n  in  r e l a t i o n  to  
e x i s t in g  and proposed impoundments loca ted  
in  the f o o t h i l l s .

Q uite  a d i f f e r e n t  s i t u a t i o n  e x i s t s  with 
regard  to  mosquito-borne e n c e p h a l i t i s .  I t  
occurs throughout the C en tra l  V a lley ,  but 
i s  n o t  common beyond the l i m i t s  o f  i r r i ­
ga ted  land .  There were 1,383 human cases  
reported  to  the C a l i fo rn ia  S ta te  Department 
o f  P u b l ic  H e a l th  in  the  y ea rs  1936-1945. 
T o ta ls  fo r  1946 and 1947 were 161 and 126, 
re sp e c t iv e ly .  E n ce p h a l i t i s ,  in  ad d i t io n  to  
b e in g  d i f f i c u l t  to  c o n t r o l ,  h a s  a v ery  
h ig h  f a t a l i t y  r a t e  ran g in g ,  acco rd in g  to  
our reported  records, from 20 to  58 percent.

The epidemiology i s  s t i l l  incomplete, but 
c u l i c i n e  m o s q u i to e s ,  e s p e c i a l l y  C u lex  
t a r s a l i s ,  a re  known to c a r r y  and a r e  ab le  
t o  t r a n s m i t  t h e  v i r u s .  S in c e  th e  o n ly  
p r a c t i c a l  p re v e n t iv e  measures l i e  in  the  
f i e ld  of mosquito c o n tro l ,  i t  i s  important 
to  c o n s id e r  the  f i g u r e s  f o r  th e  l a s t  two 
y ea rs  in  r e l a t i o n  to  the  wide and r a p id



expansion of C a l i fo rn ia  mosquito abatement 
' a g e n c i e s  s i n c e  W orld War I I .  When th e  
^ d is e a s e  h a s -b een  more f u l l y  s t u d i e d ,  i t  
should  be p o s s ib le  to  e s t im a te  the hazard 
o f  i n f e c t io n i w i t h  more c e r t a i n t y .  In the 
m eantim e, i t  i s  n e c e s s a r y  t o  ad o p t  th e  
working hy p o th es is  t h a t  a l l  c u l i c i n e  mos­
q u i t o e s  a r e  p o t e n t i a l l y  d an g e ro u s .

DISCUSSION

A somewhat p a r a d o x i c a l  r e l a t i o n s h i p  
between impounded w ater and mosquito breed­
in g  i s  now seen to  e x i s t  in  C a l i f o r n i a .  
Where water i s  s to red ,  u sua lly  in  the fo o t ­
h i l l s ,  th e  p o p u l a t i o n s  o f  men and mos­

q u i t o e s  a re  g en e ra l ly  so sm all t h a t  th e re  
i s  l i t t l e  o p p o r t u n i t y  f o r  s p r e a d  o f  a 
m o s q u i to -b o rn e  d i s e a s e .  Where w a te r  i s  
used, however, the popu la tions of both men 
and m o sq u i to e s  a re  p r o p o r t i o n a l  t o  th e  
amount of i r r ig a t io n ,  and increase  with  the 
e x te n t '  and i n t e n s i t y  o f  t h a t  i r r i g a t i o n .  
Man-made m osquito so u rces  in  th e  C e n t ra l  
V a lley an c lu d e ;  ’unlined i r r i g a t i o n  d i tches ;  
d e p re s s io n s  in  p a s tu r e s  and in  f i e l d s  of  
cover and hay crops; furrows and low places 
in  t r a c t s  d ev o ted  to  p ro d u c e ;  r o a d s id e  
d i tc h e s  r e c e iv in g  waste and excess  water; 
n a t u r a l 5ponds and d ra inage  channels  which 
would n o rm a l ly  be d ry ;  and f i n a l l y ,  o f  
cou rse ,"  u rb a n  p roblem s i n c l u d i n g  sew er 
fa rm s  w h e re -m o s q u i to  b r e e d i n g  i s  v e ry  
i n t e n s e  b ec au se  o f  t h e  h ig h  c o n t e n t  o f  
o rgan ic  m a t te r .  To t h i s  l i s t  o f  b reed in g  
p laces  r e s u l t i n g  d i r e c t l y  from normal use 
o f  w a te r  must be added s p e c i a l  problems 
crea ted  by seepage from i r r i g a t i o n  d i tches ,  
and the in te r fe ren c e  with  n a tu r a l  dra inage 
produced e s p e c ia l ly  by major c a n a ls .  Thus 
th e re  i s  an in c re a se d  p o t e n t i a l  fo r  mos­
q u i t o  b re e d in g  w ith  th e  c o n s t r u c t i o n  of 
each new dam and the formation o f  each new 
i r r i g a t i o n  d i s t r i c t .  S in ce  th e r e  i s  a l s o  
an increased p o ten t ia l  for  the transm ission 
of d isease ,  i t  i s  p e r t in e n t  to  d iscu ss  the 
question of r e s p o n s ib i l i ty  and to determine, 
as f a r  as  p o s s ib le ,  what ag en c ie s  should  
assume c o n t r o l  o f  t h i s  t h r e a t  to  p u b l ic  
h e a l th .

Country-wide in t e r e s t  in  th i s  sub jec t  has 
been l a r g e l y  fo cu sed  on th e  p rob lem  o f
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anopheline c o n t ro l  in  r e s e r v o i r s  b u i l t  for 
f lo o d  c o n t r o l  and h y d r o e l e c t r i c  p l a n t s .  
A c co rd in g ly ,  t h e r e  h as  been d ev e lo p ed  a 
working agreement between the  U. S. Engi­
neers Department and th e  U. S. Pub lic  Health 
S e rv ic e ,  whereby the  l a t t e r  agency makes 
pre lim inary  surveys of the proposed impound­
ment a re a s  and su b m its  e s t i m a t e s  o f  the 
cos t  o f m aintain ing anopheline c o n t ro l .  The 
Engineers a re  charged  w ith  p ro v id in g  -this 
c o n t r o l  in  a l l  t h e i r  r e s e r v o i r s .

No such n a t io n a l  p o l i c y  has been e s ta b ­
l i s h e d  w i th  r e s p e c t  t o  i r r i g a t i o n  dams 
and c a n a l s  w h ich  a r e  p l a n n e d  and  con­
s t ru c te d  by the Federal Pureau o f  Reclama­
t io n .  What i s  more im portant, th e re  appears 
to  be no r e a l  a p p r e c i a t i o n  o f  downstream 
prob lem s r e s u l t i n g  from i r r i g a t i o n .  The 
trem endous p r o j e c t s  now p ro p o s e d  o r  in  
o p e r a t i o n  i n  v a r io u s  a r i d  o r  s e m i - a r i d  
s e c t io n s  o f  th e  VVest w i l l  u n q u e s t io n a b ly  
c r e a te  many mosquito problem s. To a l a rg e  
ex ten t ,  these w il l  be n o t iced  by the  pu b lic  
on th e  b a s i s  o f  m o sq u i to  an n o y an ce .  In 
view o f  th e  f a c t  t h a t  e n c e p h a lo m y e l i t i s  
i s  a lready  widespread in  many p a r t s  o f  the 
W'est, i t  i s  c o n c e iv a b le  t h a t  t h e r e  w i l l  
be n o t  o n ly  a r i s e  i n  t h e  i n c i d e n c e  o f  
t h i s  d i s e a s e  i n  h o r s e s ,  b u t  a l s o  o f  th e  
human mosqui t o - b o r n e  e n c e p h a l ' i  t i d e s  . 
Furthermore, in  numbers, i f  n o t  i n  a c tu a l  
p e r c e n t ,  t h i s  r i s e  i s  l i k e l y  to  a t t r a c t  
wide a t t e n t i o n .

S in ce  i t  tak e s  a long time to  o rg a n iz e  
and b ring  to  a p o in t  o f  e f f i c i e n t  opera t io n  
any m osquito  c o n t r o l  agency, t h e r e  i s  a 
v e ry  d e f i n i t e  l a g  in  th e  a p p l i c a t i o n  o f  
p rev en t iv e  measures. Consequently, one of 
the b e s t  l in es  of  a t ta c k  on e n c e p h a l i t i s  in  
b o th  h o rs e s  and man i s  to  p re v e n t  o v e r -  
i r r i g a t i o n  a t  the o u t s e t .

R e c o g n i t i o n  o f  h a z a r d s  i n v o l v e d  i n  
i n c r e a s e d  u se  o f  w a te r  f o r  i r r i g a t i o n  
should lead to  c a re fu l  p lanning  o f  a l l  new 
co n s tru c t io n ,  and the form ulation  o f  re g u ­
l a t i o n s  to  f o r e s t a l l  the m isuse o f  w a te r  
s u p p ly .  When a l l  r a m i f i c a t i o n s  o f  t h i s  
p roblem  a re  c o n s id e r e d ,  i t  a p p e a rs  t h a t  
d e f i n i t i v e  agreements between th e  v a r io u s  
agencies  concerned should  be drawn up and 
pu t  i n t o  e f f e c t  a s  r a p i d l y  as p o s s i b l e .
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Epidemiology Division

Virus Branch
ENCEPHALITIS INVESTIGATIONS. In  connec­

t i o n  w ith  th e  e n c e p h a l i t i s  i n v e s t ig a t io n s  
program* 14 human bloods, 5 animal bloods, 
3 human nasa l  washings, and one l o t  o f  mos­
q u i t o e s  were c o l l e c t e d  d u r in g  J u n e ,  in  
T e n n e s s e e .  In  L o u i s i a n a ,  15 w i l d  b i r d  
b loods were c o l l e c t e d  th e  l a t t e r  p a r t  o f  
June. A s s i s ta n t  Surgeon Lindsay K. Bishop, 
a t  the re q u e s t  o f  Dr. D. G. G i l l ,  Alabama 
S ta t e  H e a l th  O f f i c e r ,  i n v e s t i g a t e d  th r e e  
d e a th s  in  n o r t h  Alabama, which had been 
reported  as due to  en c e p h a l i t is .  An autopsy 
o f  one case  r e v e a le d  t h a t  d e a th  p robab ly  
was due to  coronary  occ lu s io n .  In  ano ther  
case, the p o s s i b i l i t y  of r e s p i r a to ry  p a ra ly ­
s i s  was c o n s i d e r e d ,  w h i le  a t h i r d  c a s e  
f i t t e d  the group of milder encephalom yelitis  
r e c e n t ly  a t t r i b u t e d  by Howitt, Bishop, and 
K is s l in g  to  Newcastle’ s v iru s .

Malaria Branch
MALARIA STUDIES. A f te r  two s u rv e y s  in  

a reas  o f  heavy case rep o r t in g ,  no p o s i t iv e  
s l i d e s  have been rep o r ted  th i s  year by the 
Arkansas S ta te  Laboratory. Reported m alaria 
fo r  the e n t i r e  s t a t e  has been approximately 
h a lved  over l a s t  year and the sev en -y ea r  
median. One county which l a s t  year reported  
more th an  389 c a s e s ,  has r e p o r t e d  fewer 
th a n  20 c a s e s  t h i s  y ea r .  T h is  change i s  
thought to  be due both  to  improved r e p o r t ­

ing and to  ac tu a l  decrease in  transm ission.
Texas has re p o r ted  563 ca ses  o f  m a la r ia  

t h i s  year.

DRUGS OBTAINED. F iv e  c r a t e s  o f  a n t i -  
m a la r ia l  drugs, including a tab r in e ,  quinine, 
and to to q u in e  were secured from the  M ari­
time Surplus Commission. L e t t e r s  were sen t  
to  the h e a l th  o f f ic e r s  of  the so u th eas te rn  
s t a t e s  to  a s c e r t a in  whether they  could use 
the drugs. So f a r ,  two s t a t e s ,  North Caro­
l i n a  and Oklahoma, have r e p l i e d  in  th e  
a f f i rm a t iv e .

Typhus Investigations
The ty p h u s  i n v e s t i g a t i o n s  p r o j e c t  a t  

Thomasville, Georgia, was p laced on a s u r ­
v e i l l a n c e  s t a t u s  in  th e  f a l l  o f  1947. The 
d a ta  accumulated from th i s  s tudy  are being 
prepared for p u b lica t io n  in  the near fu tu re .  
In b r i e f ,  however, these  d a ta  support  the 
fo l lo w in g  s ta tem en t :

By ap p ly in g  10  p e r c e n t  DDT in  pyro- 
p h y l l i t e  t o  r a t  ru n s  and h a rb o rag e  in  
a coun ty -w ide  type program, and w i th ­
o u t  th e  a id  o f  o th e r  ro d e n t  or  ro d e n t  
e c t o p a r a s i t e  c o n t r o l  m easures ,  murine 
typhus fev e r  inc idence  was reduced s i g ­
n i f i c a n t l y  in  Thomas and Brooks Counties, 
G e o r g i a .  (T h is  does n o t  p r e c lu d e  th e  
e f f i c a c y  o f  5 p e r c e n t  DDT powder, b u t  
th e  10 p e rc e n t  p roduc t  was used e x c lu ­
s i v e l y  in  th e  in v e s t ig a t io n .)
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In  c o n t r a s t  w i th  l e v e l s  observed in  an 
u n trea ted  county, s a t i s f a c t o r y  county-wide 
c o n t r o l  o f  X e n o p s y l l a  c h e o p i s  and Lep-  
t o p sy l la  segnis  was obtained by the county­
wide trea tm en t:m en tioned  above.
1 A ,s ig n i f ic a n t  reduction  in  the prevalence 

of typhus complement f i x in g  a n t ib o d ie s  in  
the r a t  population  c lo se ly  followed and was 
probably  a r e s u l t  of th e  e c to p a ra s i t e  con­
t ro l : ’ which had been o b ta in e d .

Liponyssus bacoti  ( t ro p ic a l  r a t  mite) and

Polyplax  sp inu losa  ( r a t  louse) populations 
on r a t s  were on ly  s l i g h t l y  reduced in  the 
t r e a t e d  c o u n t ie s .

DDT d u s t i n g  o p e r a t i o n s ,  a s  ex e cu ted ,  
d i s tu rb e d  th e  normal ecology o f  r a t  e c to ­
p a r a s i t e  p o p u la t io n s  in  a v a r i e t y  o f  ways 
and, by so doing, a l te r e d  the epidemiologi­
ca l  p ic tu re  of  murine typhus fever ,  thereby 
reducing  the  p rev a len ce  o f  the d i s e a s e  in 
r a t s  and man.

Laboratory Division
Parasitology Training

A 52-hour course in  Medical P a ra s i to lo g y  
was'! p r e s e n te d  to  a c l a s s  o f  56 m ed ica l  
s t u d e n t s ' a n d  seven  m e d ic a l  t e c h n i c i a n s  
a t  Emory University , Georgia, between March 
24 and May 12. f

E ig h t  hundred  f i f t e e n  s e t s  o f  s l i d e s  
prepared fo r  the  reg u la r  Extension  Serv ice  
included Plasmodium falciparum; Trypanosoma 
cr u z i ;  Endamoeba h i s t o l y t i c a ;  Culex ta r -  
s a l i s ;  and Anopheles quadrimaculatus.  Test 
m a te r i a l s  fo r , . th e  s p e c i a l  e x te n s io n  s e r ­
v ic e ,  s e n t  t o j M is s i s s i p p i  t e c h n ic ia n s  as 
p a r t  o f  a t r a i n i n g  p ro g ram ,  c o n ta in e d  
Endamoeba c o l i ,  Giardia  Iambiia; Endamoeba 
h i s t o l y t i c a  and Endolimax nana.

Teach ing 'm ater ia ls  were received  from the 
Army Medical School and from the C ollec tion  
Laboratory  in  Puerto  Rico. M ala r ia l  s l id e s  
were’ p repared  in  M i l l e d g e v i l l e ,  Georgia, 
and one se t  o f  T. cruz i  s l id e s  was prepared 
in  A t l a n t a .  Upon r e q u e s t ,  m a la r ia l  blood 
f i l m s  were s e n t  t o  F l o r i d a  and t o  th e  
Dominican R ep u b l ic  fo r  u se  i n  t r a i n i n g  
p rog ram s.

Diagnostic Service
N e u t r a l i z a t io n  t e s t s  were performed on 

human sera from e igh t  s t a t e s .  No p ro tec t ion  
was dem onstrab le  in  36 specimens a g a in s t  
Eastern  Equine Encephalomyelitis, 21 s p e c i ­
mens’" a g a in s  t  W estern  E q u in e  E n c e p h a lo ­
m y e l i t i s  or fou r  specimens a g a in s t  lympho­
c y t i c  ch o r io m e n in g i t i s  v i r u s .  Four o f  11

s e r a  n e u t r a l i z e d  S t .  L o u is  v i r u s ;  th e s e  
came from L ouis iana, Georgia, M is s is s ip p i ,  
and West V i rg in ia .

Two hundred f o r t y - t h r e e  s e r a  o f  b i r d s ,  
h o r s e s ,  cows, and dogs were t e s t e d  fo r  
n e u t r a l iz in g  content ag a in s t  Western Equine 
E ncephalom yelitis ,  E as te rn  Equine Encepha­
l o m y e l i t i s ,  and S t .  Louis  V iru s .  S e ra  o f  
s e v e n  b i r d s  and one dog  showed E a s t e r n  
Equine Encephalom yelitis  a n t ib o d ie s ,  s e ra  
o f  24 out o f  100 b i rd s ,  8 out of 14 horses,  
2 out of 4 cows, and 2 ou t  of 6 dogs p ro ­
t e c t e d  a g a in s t  W estern Equine E ncepha lo ­
m y e l i t i s  v i r u s .

F our o f  21 s t o o l  spec im ens i n o c u l a t e d  
i n t o  monkeys r e s u l t e d  in  th e  r e c o v e ry  of 
p o l io m y e l i t i s  v i r u s .  These four specimens 
furnished a new (Texas) s t r a i n  of v iru s  fo r  
the laboratory .

The Nixon v i ru s ,  from a f a t a l  human case 
of en c ep h a l i t is  a t  Birmingham, Alabama, was 
ap p a ren tly  a herpes v i ru s .

RICKETTSIAL SEROLOGY UNIT. D uring  th e  
q u a r t e r ,  219 human s e r a ,  m ostly  from t h e  
southern  s t a t e s ,  were submitted fo r  ro u t in e  
d i a g n o s t i c  complement f i x a t i o n  and W eil-  
F e l ix  t e s t s .  S ix ty  o f  these se ra  (27.3 p e r ­
cen t)  were p o s i t iv e  a g a in s t  murine typhus 
an tigen .  Seven sera gave p o s i t iv e  reac t io n s  
with s p o t te d  fe v e r  an t ig en ;  one p a t i e n t ’ s 
serum showed an tibod ies  o f  d iagnos t ic  lev e l  
ag a in s t  Q fever  an tigen .  No se ra  had d ia g ­
n o s t ic  t i t e r s  for  r i c k e t t s i a lp o x .  The Weil- 
F e l i x  t e s t  w ith  209 of th e  s e r a  y ie ld e d  
39.2 p ercen t  p o s i t iv e  ag a in s t  0X19 and 5 .3
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Diagnostic Service State or Local 
P. H. Labs.

CDC C lin ic Presbyt. 
Baby C lin ic

Emory Univ. Total

Feces
Exam, f o r  I n t e s t i n a l  P a r a s i t e s 43 93 136
B a c t e r i a l  C u l tu re 2 2

Blood
Exam, fo r  M a la r ia 2 2
R outine  C l i n i c a l 1 88 89

Urine
R outine 79 79
C u l tu re 1 1

Exudate
G. C. Smear 1 1

A rthropods
I d e n t i f i c a t i o n 2,650 4 2,654

Survey No. of  Slides Examined No. Posit ive Remaining at End Quarter

Lab. E v a lu a t io n  Survey (M iss .) 65 0 —

South C a ro l in a 4,073 0 1,933

Dominican R epublic 100 3 500

p o s i t iv e  ag a in s t  0X2 an tigen .
Complement f i x a t i o n  t e s t s  w i th  murine 

typhus a n t ig e n ,  u s in g  5308 r a t  s e r a  from 
various surveys, gave p o s i t iv e  reactions in 
approxim ately  10 p e rcen t  of th e  te s t s .

MYCOLOGY SECTION. The D iag n o s t ic  Service 
i d e n t i f i e d  13 s t r a i n s  of pathogenic  fungi 
from 95 c u l t u r e s  and specim ens rece iv ed

du r in g  t h i s  q u a r t e r .  One s t r a i n  o f  Mono- 
sporium apiospermum was i s o l a t e d  from a 
human mycetoma o f  th e  fo o t .

H is to lo g ic a l  s l i d e s ,  l a n te r n  s l i d e s  and 
cu ltu re  m ate r ia ls  have been n ea r ly  completed 
fo r  use in  the f i r s t  t r a in in g  course cover­
i n g  l a b o r a t o r y  d i a g n o s i s  o f  m y c o t i c  
d i s e a s e s .

Engineering Division

Typhus and Plague Control
During May and June a s p e c ia l  ha lf- tim e 

t r a i n i n g  program  in  ro d e n t  c o n t r o l  was 
attended by s ix  new employees o f  the Typhus 
C o n t r o l  B ra n c h .  T h e se  p e r s o n n e l '  were 
schedu led  fo r  ass ignm ent to  the  D i s t r i c t  
8 o f f i c e ,  Utah and Colorado in  connection 
w i th  p lag u e  a c t i v i t i e s .  A d d i t i o n a l  r a t  
c o n t r o l  p ro g ram s  a r e  p ro p o s e d  fo r  New 
Mexico, Wyoming, and Washington.

In cooperation  w ith  the  S a n i ta ry  Labora­
t o r y  a t  G eo rg ia  Tech s e v e r a l  t e s t s  f o r  
q u a l i t a t iv e  and roughly q u a n t i ta t iv e  d e te r­

m ination of 1080 in  water were developed. 
In June, a sample in v o lv e d  in  an a c t u a l  
human poisoning case in  New York was found 
to  contain  1080.

Typhus Branch r e p r e s e n t a t i v e s  p a r t i c i ­
pated in  the  Southern Branch APH\ meeting 
a t  New O r le a n s ,  th e  N a t io n a l  S a n i t a t i o n  
C lin ic  a t  Ann Arbor, and two Tra in ing  D iv i­
s io n  p rog ram s;  and were v i s i t e d  by Dr. 
M acchiavello o f  Peru, Dr. Baldwin o f  Aus­
t r a l i a ,  and Mr. D av is  o f  S o u th  A f r i c a .  
V is i t s  were a lso  made to  four s t a t e  typhus 
program s and th e  T e c h n ic a l  D evelopm ent
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COMMUNICABLE DISEASE CENTER 

SUMMARY OP TYPHUS CONTROL OPERATIONS 
D ecem ber 28 , 1947 — M arch 2 7 , 1948

R at P o iso n in g

R esidual D usting Food B a t ts 1080 V ater R a t P ro o fin g Kan Hour S ia a a ry

S ta te s C o im tles
R eport*
ing

P re a lse
D ustings

Poinds
p e r
P rea .

Man Hrs. 
LftLF* 
p e r  
P re a .

C om ities
R e p o rt­
ing

P re a ise
Poison*
lngs

Poinds
p er
P rea .

Man Hrs. 
LRU?* 
p er 
P rea .

E stab .
P o iso n ­
ings

P in t s
p e r
E stab .

Man H rs. 
LR IF* 
p er 
E stab .

P r o je c t s
R eport*
ing

E stab .
T re a t­
ed

Man H rs. 
L RLF* 
p e r  
E s tab .

USPHS 
Man H rs. 
fo rk ed

O ther 
Man H rs. 
fo rk e d

T o ta l  
Man Hrs. 
f o i l e d

Alabama ' 5 4,021 4.21 0 .5 7 10 5,303 1.07 0.67 1,870 1.77 1.05 2 16 73.63 3,235 5,768 9,003
Arkansas 1 : 131 1.27 0 .6 3 — — — — — — — 52 127.25 1,120 5.5 80 6,700
F lo r id a 3 3,748 2 .6 8 0 .3 8 3 405 1.46 0.65 301 1.49 2.14 2 46 14.85 2,727 6,425 9,152
G eorgia 27 9,722 2.58 0.56 23 16,033 0.52 0.42 262 1.39 2.66 140 55.65 4,325 16,281 20,606
L o u is ian a  -• 4 411 4 .5 0 1.10 5 2,053 0.26 0.97 1,184 1.07 1.28 3 45 116.27 3,298 5,883 9,181
M is s is s ip p i l  ; 144 2.43 0 .6 1 6 4,451 0.69 0.29 140 0 .7 6 2.07 1 20 7 0 .0 0 1,280 1,767 3,047
N. C aro lin a 1 35 0.60 0 .7 4 3 4,063 0 .5 4 0.26 235 0.29 0.69 5 173 65.36 1,864 10,677 12,541
S . C a ro lin a 4 477 0.64 0.71 1 42 0.12 0.38 315 P  0 .91 7.12 4 42 99 .74 2,585 4 ,202 6,787
Tennessee ' — < 4 48 97.71 2,960 1,730 4.690
Texas 15 - 567 3.91 3 .9 0 6 2,719 I- 0 .44 0.86 5,181 0.55 1.33 11 213 79 .09 9,702 18,563 28,265
V irg in ia

T o ta l 61 ,* 19,256 2.96 0 .6 4 57 35,069 0.62 0.49 9,488 0 .9 2 1.52 38 795 83.12 33,096 76 ,876 109,972

*[,abor and Labor Foremen

SUMMARY OF DDT RESIDUAL SPRAY OPERATIONS 
A p r i l  l  — J u n e  3 0 , 1948

- - S ta t e  -■ No. Cos. No. Houses 
Sprayed

Lbs. DDT
Man-Hours

Man Hr. p e r  
House

■an Hr. p e r  
Lb. DDT

e m u l a t i v e
CDC L ocal T o ta l Lbs. DDT 

P e r House
J u ly  l ,  '  47 — Ju n e  3 0 , '4 8  
T o ta l House S p ray  A p p llc .

Alabama 33 87,855 89,833 70,717 25 ,410 96,127 1.02 1.09 1 .0 7 150.493
A rkansas > 43 100,820 141,957 21,506 114,633 136,139 1.41 1.35 0.96 181,562
F lo r id a * 28 47,270 58,499 8,282 52,890 61,172 1.24 1.29 1.05 90,413
G eorg ia 37 99,718 74 ,670 25,288 60,767 86,055 0.75 0 .8 6 1.15 189,774
Kentucky 13 11,171 21,802 2,752 28,837 31,589 1.95 2.83 1.45 15,916
L o u is ian a 19 52,112 66,568 10,492 5 3 ,998~1 64 ,490 1.28 1.24 0.97 62 ,969
M is s is s ip p i 19 108,724 133,561 48,830 76 ,111 124,941 1.23 1.15 0 .9 4 174,494
M isso u ri t 13 40,885 40,968 7,888 51,243 59,131 1.00 1.45 1.44 80,107
N orth  C a ro lin a 32 38,483 36,593 3,666 36,014 39,680 0.95 1.03 1.08 58,482
Oklahoma 11 21,517 23,834 15,379 7,396 22,775 1.11 1.06 0 .9 6 37 ,319
South C a ro lin a ■ i  • 41 88,559 89,803 11,990 97,651 109,641 1.01 1 .2 4 1.22 189,359
Tennessee 13 31,162 62,929 8,816 51,974 60,790 2.02 1.95 0 .9 7 35,426
Texas i f i*<> 34 57,699 66,641 52,497 54,135 106,632 1.14 1.85 1.60 105,400

S ub-T otal C ont. U. S. ’l ' 336 785,975 907,658 288,103 711,059 999,162 1.15 1.27 1.10 1 ,3 7 1 ,4 4 4
P u e rto  R ico  & V irg in  Is la n d s - 1,082 974 1,468 - 1 ,468 0.90 1.36 1.51 8,901

Grand T o ta l
n 336 787,057 908,632 289,571 711,059 1 ,000,630 1.15 1.27 1.10 1 ,3 80 ,345

D ivis ion . Revised budget m a te r ia l  was p re ­
pared for both typhus and plague a c t i v i t i e s  
fo r  FY 1950 and the s t a t e  a l lo c a t io n s  were 
announced f o r  FY 1949. F in a l  r e v i s io n  of 
t h r e e  c h a p t e r s  f o r  th e  r o d e n t  c o n t r o l  
manual was completed, and five  typhus memos 
and one s p e c ia l  memorandum were issu ed  to  
the  f i e l d .

Fly Control
O rg a n iza t io n  of the F ly  C o n tro l  Branch 

was completed during the q u a r te r ,  with the 
assignment o f ‘Dr. Herbert F. Schoof, Ento­
m o lo g i s t ,  t o  f l y  c o n t r o l  a c t i v i t i e s  in  
June. Space was provided for the Branch in  
V o lun teer  B u i ld in g .  P re l im in a ry  p lann ing  
and p r e p a r a t i o n  f o r  f l y - b o r n e  d i s e a s e  
in v es t ig a t io n  p ro jec ts  continued throughout 
th e  q u a r te r .  Funds w i l l  be a v a i l a b l e  fo r

o p e ra t io n  o f  f l y  c o n t ro l  p r o j e c t s  in  f i v e  j 
c i t i e s ,  w ith  f iv e  a d d i t i o n a l  c i t i e s  used  
fo r  check purposes.

V i s i t s  were made t o  s t a t e s  i n  P u b l i c  
Health  Service D i s t r i c t s  1, 2, 3, 5, 7, and 
8 in  connection  w i th  s e l e c t i o n  o f  c i t i e s  |
f o r  p a r t i c i p a t i o n  in  th e  program. V e rb a l  j
agreements of  p a r t i c ip a t i o n  in  the program 
were o b ta in ed  from the fo l lo w in g  c i t i e s :
Troy, N. Y., D i s t r i c t  1; Charleston, W. V a . , 
D i s t r i c t  2; Muskegon, M ich., D i s t r i c t  3; j 
P heon ix ,  A r i z . ,  D i s t r i c t  5; and T opeka , | 
K ans. ,  D i s t r i c t  7. j

Impounded Water Studied
Nine reconnaissance, one f in a l ,  one p re -  j 

liminary, and one supplemental m alar ia  su r -  | 
vey r e p o r t s  were completed and s u b m it te d  ■> 
through channels t o  the Corps of Engineers !

i



during the q u a r te r .  Requests fo r  f iv e  add i­
t i o n a l  su rv e y  r e p o r t s  were r e c e iv e d  fo r  
the r e p o r t in g  p e r io d .

Northwest Flood Activities
The E n g in ee r in g  D iv is io n  was g iven  the  

r e s p o n s i b i l i t y  o f  secu ring  adequate e n g i ­
n ee r  p e r s o n n e l  t o  a s s i s t  th e  s t a t e  and 
lo c a l  h e a l t h  depa rtm en ts  o f  the  a f f e c te d  
a rea s  in  r e l i e f  a c t i v i t i e s .  E ng ineer (R)

I John H. B r i g h t  o f  th e  Impounded W ater 
' Branch, t h i s  D iv is io n ,  was d e ta i l e d  to  the 
j d i s a s t e r  a r e a  a s  o f f i c e r  i n  c h a rg e  o f  

P u b l i c  H e a l t h  S e r v i c e  a s s i s t a n c e .  The 
Equipment and C o n s t ru c t io n  Branch o f  the 
Division, with the a ss is tan ce  o f  some s t a t e  

| o f f i c e s ,  ob ta ined  n ecessa ry  s u p p l i e s ,  ve- 
j h i d e s  and equipment for work in  the area .

Equipment and Construction
a . C h e m ic a ls

| During June a s i g n i f i c a n t  number o f  com- 
j p l a i n t s  w ere  r e c e i v e d  from t h e  f i e l d  

reg a rd in g  the appa ren t  i n e f f e c t iv e n e s s  of  
th e  DDT sp ra y  in  k i l l i n g  f l i e s .  The con­
sensus of the  s t a t e  CDC personnel appeared 
to  be th a t  the  ready-mixed co n c en tra te  in

general use t h i s  season i s  not as e f f e c t iv e  
as th e  c o n c e n t r a t e  mixed l o c a l l y .  T h is  
p ro b lem  was r e f e r r e d  t o  t h e  T e c h n i c a l  
Development D iv is io n  and a r e p o r t  w i l l  be 
forthcoming as soon as a l l  fa c to rs  involved 
are t e s te d  and evaluated.

b. C o n s t r u c t i o n
The C o n s tru c t io n  Unit re ce iv ed  105 work 

o rd e r  r e q u e s t s  in v o lv in g  m ajor and minor 
c o n s t ru c t io n  work and ro u t in e  maintenance 
during the q u a r te r .  Sixty-one of the orders 
were completed.

Approximately 90 percen t  of  the g en e ra l  
c o n s t ru c t io n  work on the b u i ld in g s  a t  Law- 
son fo r which work orders have been received 
has been completed. D i f f i c u l ty  was e x p e r i ­
e n c e d  d u r i n g  th e  q u a r t e r  by  b o t h  th e  
L a b o r a to ry  and P ro d u c t io n  D i v i s i o n s  a t  
Lawson w ith  inadequate  e l e c t r i c  power fo r  
opera t ion  of equipment. A sep a ra te  bank of 
t ransfo rm ers  was i n s t a l l e d  fo r  the  Labora­
to ry  D iv is io n .  As soon as new tran sfo rm er  
equipment can be obta ined  to  re p la ce  th a t  
on loan from the Veterans A d m in is tra t io n ,  
a s im ila r  i n s t a l l a t i o n  w i l l  be accomplished 
fo r  the Production Division. At the request  
o f  the Veterans A dm in is tra tion ,  a meter i s  
being obtained t o  measure the ac tu a l  amount 
o f  e l e c t r i c  cu r re n t  used by CDC a t  Lawson.
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Entomology Division
Headquarters Office

E a r ly  in  A p r i l  a mobile l a b o r a to r y  and 
p e r s o n n e l  w e re  d e t a i l e d  t o  M u lb e r r y ,  
F lo r id a ,  where experim ental a rea s  had been 
e s ta b l i s h e d  as a p a r t  o f  th e  2,4-D  water- 
hyacinth  in v e s t ig a t io n s  in  cooperation with 
th e  Corps o f  E n g in ee rs .  The ex p e r im en ta l  
pond a t  Mulberry was sprayed w i th  2 ,4-D . 
Pre-  and p o s t- t re a tm e n t  w ater samples were 
secured  and t e s t e d  to  fu rn is h  in fo rm ation  
on D.O., pH, co lo r ,  t u rb id i ty ,  a l k a l i n i t y ,  
odor, CO2 , and BOD. Laboratory t e s t s  on the 
e f f e c t s  of 2,4-D on t a s t e  and odor in  water 
were conducted by the C incinnati labora tory . 
D u r in g  May, s a m p l in g  p r o c e d u r e s  were 
extended to  include o ther hyacinth in fe s ted

areas  in  F lo r id a  t r e a te d  with 2,4-D. CWing 
t o  u n s a t i s f a c t o r y  k i l l  o f  h y a c i n t h  a t  

M u lb e rry ,  th e  m ob ile  u n i t  was moved to  
B e l l e  G lade e a r l y  in  June  where 2 ,4 -D -  
t r e a t e d  i r r i g a t i o n  d i t c h e s  c o n t a i n i n g  
h y a c i n t h  were sam p led .

MURINE TYPHUS, DDT-DUSTING EVALUATION.
During the  f i r s t  q u a r t e r  o f  1948, 2 ,868  
r a t s  were combed f o r  e c t o p a r a s i t e s ,  and 
2 ,495 r a t  b loods  were t e s t e d  fo r  m urine 
t y p h u s  a n t i b o d i e s .  C o m p a r is o n  o f  t h e  
numbers o f  r a t s  from u n t r e a t e d  p rem ises  
and those dusted with DDT revea ls  continued 
s u c c e s s  i n  c o n t r o l  o f  e c t o p a r a s i t e s ,  
e s p e c i a l l y  of n o n - s t i c k t i g h t  f l e a s .

A fter  two years (1946, 1947) during which

I
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f  § 4 1 ’ Table I .

PERCENTAGES OF RATS WITH ECTOPARASITES
M S  1  .4

Species LJanuary
r t

February March 1 s t
Quarter

Percent Dif.  in 
favor o f  dusted 
premises

UN* D UN D UN D UN D
X.  c h e o p i s 22 ^ * 5 ,;d 15 3.3 6.0 7.0 14 2.9 80
N.  f a s c . 8.0 ' 0 .6 5.0 0.5 1.6 0.9 4.9 0.7 86
L .  s e g n i s 10 _ !3 .0  ; s- 12 7.0 18 8.5 12 6.2 53
non-stick-

mtight 36 ;'! 6 .6 33 9.5 24 • 14 31 10 68
E .  g a l l  i n . ■7.0 ' 1.5 : 7.0 2.5 2.0 0.3 5.3 1.4 74
L .  b a c o t . 13 ’7 .0  ? 13 7.0 24 7.0 17 7.0 59
E .  e c h i d . 17 ' l l ® # ; ' 14 ,. 6 .0 : 6.0 3.0 12 6.8 43
L .  n u t t . 5.7 f 5 . 0 i M 7.0 . 4 .6 1.2 5.0 5.0 4.9 2.0
P .  s p i n . 27 23 ’ ■ * 3 2 37 - , 34 ■ 26 31 29 4.5

PERCENTAGES OF RATS POSITIVE FOR TYPHUS

When weighted , - 
uniformly per ,

* 4  V‘M

sta te  | 14 11.4 '>'4 -  115 i 11 - lT 13 12 13 —

fewer r a t s  from;dusted than from u n trea ted  
p rem ises  had ty p h u s ' a n t i b o d i e s , no r e a l  
d i f f e  r e n c e  i s ’ a p p a r e n t  sin p e r c e n t a g e s  
p o s i t i v e  f o r  th e  f i r s t -  q u a r t e r  o f  1948 
(u n d u s te d  12, d u s t e d  13) when d a t a  a r e  
weighed by s t a t e s  'and then averaged. When, 
howeveY, the  p e rc e n ta g e  i s  based on mass 
d a ta  ( t o t a l  number! of p o s i t i v e s  in  t o t a l  
number o f  b loods ex a m in e d ) , t h e  r e s u l t s  
appear more favorable (undusted 18, dusted 
1 3 ) .  ’

Explanation , in  p a r t ,  i s  t h a t  during  the 
f i r s t  q u a r te r  of any year,  the d i f fe ren c es  
in  percentages  of r a t s  from dusted  and un- 
d u s t e d  p re m is e s  a r e  g e n e r a l l y  s m a l l e r .  
Samples must be large i f  they are  to  reveal 
any d i f f e re n c e .  Also, the sm all degree  o f  
d i f f e r e n c e  during  the f i r s t  q u a r te r  could 
be due to  t ran sm iss io n  from r a t  to  r a t  o f  
those p a r a s i te s  remaining a f t e r  d us t ing  or 
to  movement of r a ts  from undusted to  dusted 
premises, and v ic e - v e r s a ,  th e reb y  tending  
to  minimize any d if fe re n c e  t h a t  might have 
r e s u l t e d  from du s t in g .  \

RODENT-PLAGUE INVESTIGATIONS. P lag u e  
i n f e c t i o n  was re c o v e re d  from  pack r a t s  
ta k e n  in  A p r i l  in  the  e a s t e r n  q u a r te r  of 
Gaines County, Texas.. Presence of in fec t io n

was suspected because o f  the  disappearance 
of p r a i r i e  dogs from one sec tio n  o f  a four- 
mile long colony. The “ dead” sec t io n  of the 
co lony , abou t one m ile  in  d ia m e te r ,  was 
made the  c e n te r  o f  a s e r i e s  of  i n v e s t i g a ­
t i o n s .  Around t h i s  c e n te r  two h a l f - m i l e ­
wide bands were e s ta b l i s h e d ,  ta rg e t - fa s h io n ,  
th e  o u t e r  m arg in  o f  th e  o u te rm o s t  band 
b e in g  t h r e e  and o n e - h a l f  m i le s  from th e  
c e n te r .  The m ile-w ide a re a s  between bands 
were l e f t  un trapped  to  in s u re  r e l a t i v e l y  
u n d is tu rb e d  c o n d i t i o n s  w i th in  the  s tu d y  
a rea .  S e lec ted  s t a t i o n s  beyond th ese  bands 
a r e  be ing  t rap p ed  and o th e r  s t a t i o n s  a r e  
b e i n g  k e p t  u n d e r  o b s e r v a t i o n  s o  a s  to  
d e t e c t  p la g u e  e p i z o o t i c s  by o b s e r v i n g  
conditions  in  s t r a t e g i c a l ly  located p r a i r i e  
dog towns. These l a t t e r  a re  in te rsp e rsed  in  
u n c u l t iv a te d  a re a s  v a r io u s ly  i s o l a t e d  and 
surrounded by c u l t iv a te d  land. These obser­
va t ions  should y ie ld  inform ation reg a rd in g  
e f f e c t s  o f  c u l t i v a t i o n  on e x i s t e n c e  and 
s p re a d  o f  p lag u e .

In  t h a t  a rea  224 p a c k ra ts ,  174 kangaroo 
r a t s ,  80 h a r e s  and r a b b i t s ,  36 p r a i r i e  
dogs, 31 grasshopper mice, 25 ground s q u i r ­
r e l s ,  and several  coyotes, b i rd s ,  and small 
mice were taken by the middle of May w ith ­
out f u r th e r  evidence o f  plague in f e c t io n .
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P a c k r a t s  a p p e a r  t o  be th e  most w id e ly  
d i s t r ib u te d  primary r e s e rv o i r .  P r a i r i e  dogs 
appear t o  be r e s e rv o i r s ,  bu t t h e i r  d i s t r i ­
bution is  non-continuous. All these  animals 
were caught in  such  a way as to  o b ta in  a 
measure of t h e i r  r e l a t i v e  abundance, based 
on the number caught per 100 t r a p -n ig h ts .

Dysentery Control Project,
Pharr, Texas

PHARR BRANCH ACTIVITY. As o r i g i n a l l y  
p la n n e d ,  c o n t r o l  o p e r a t i o n s  in  H id a lg o  
County a f t e r  September 8, 1947, were d e ­
signed to ev a lu a te  various co n tro l  methods. 
These e v a lu a t io n s  had p ro g ressed  w ith o u t  
o th e r  th a n  s e a s o n a l  i n t e r r u p t i o n  when a 
p o l io m y e l i t i s  epidemic developed in  A p ri l .  
Because of the  d e s i r a b i l i t y  of m ain ta in ing  
th e  b e s t  p o s s ib le  f l y  c o n t ro l  in  t r e a t e d  
tow ns, in  o r d e r  b e t t e r  to  e v a l u a t e  th e  
p o s s i b i l i t y  of p o l io  vec to r ing  by f l i e s ,  no 
s t r i c t  seg regation  of treatment methods was 
m aintained a f t e r  m id-A pril .

In cr ea se  in  F ly  P rod u ction .  C oinciden ta l  
w ith  the development of the po lio  epidemic, 
t h e r e  o cc u rre d  a s t e a d y  i n c r e a s e  in  f l y  
production . Never during  the course o f  the 
p r o j e c t  had th e r e  been such a f a v o r a b le  
combination of weather conditions  and wide­
spread  b reed ing  media to  produce f l i e s  in  
l a r g e  num bers .  H e r e t o f o r e ,  l a r g e - s c a l e  
b re ed in g  had been f a i r l y  w e ll  l im i t e d  to  
r u r a l  a r e a s  a t  v a r i o u s  d i s t a n c e s  from 
urban  a r e a s .  A ll  th e se  usu a l  p la c e s ,  and 
o th e rs ,  co n tr ib u ted  to  f l y  production d u r­
ing  the fo u r th  q u a r te r .  They were augmented 
by a r e a s  o f  c i t r u s  d e h y d r a t i o n  w a s te s  
lc c a te d  w ell w i th in  the  urban boundaries .

New P r o b le m s .  Problem s n o t  p r e v io u s ly  
e n c o u n te re d  a ro se  w i th  monotonous r e g u ­
l a r i t y .  Prime among th e se ,  in  a d d i t io n  to  
th e  urban a rea  breed ing ,  was the emphatic 
manner i n  w hich  lo n g - r e c o g n iz e d  g r i l l -  
method e v a lu a t io n  d e f i c i e n c i e s  suddenly  
became i n t e n s i f i e d .

The s a n i t a r y  land  f i l l  d e m o n s t ra t io n ,  
which S a n i ta ry  Engineer (R) Paul P. Maier 
c a r r ie d  on a t  Weslaco, has been exceedingly 
successfu l .  O r ig in a l ly  the dump had covered 
approximately ten  acres .  S e lec t ion  o f  dump­
i n g  s i t e s  f o r  i n d i v i d u a l  t r u c k s  was

governed only by the a c c e s s i b i l i t y  l e f t  by 
p reced in g  dumpers. By th e  end of May, a l l  
t h i s  u n s i g h t l y  f l y - b r e e d i n g  and  r a t -  
h a rb o r in g  m a te r ia l  was underground, and a 
sy s tem atic  l a n d f i l l  was in  p rog ress .

ALBUQUERQUE BRANCH ACTIVITY. As a r e s u l t  
o f  e a r ly  r a in s ,  f l y  b reed ing  in  t h i s  area  
got o f f  to  a ra th e r  unexpected e a r ly  s t a r t .  
For the  most p a r t ,  con tro l  o p e ra t io n s  were 
begun as in d ic a te d  by f l y  p rev a len ce .  The 
p rim ary  en to m o lo g ica l  o b j e c t iv e s  o f  t h i s  
b ranch  a re  t h r e e - f o l d :  (1) To see i f  f l y  
c o n t ro l  w i l l  a f f e c t  d y sen te ry  prevalence ; 
(2 )  To t e s t  r e l a t i v e  e f f e c t i v e n e s s  o f  
d i f f e r e n t  f l y  c o n t ro l  methods; and (3) To 
d e te rm in e ,  i f  p o s s ib le ,  th e  l e v e l  o f  f l y  
reduction  necessary  to  achieve a red u c tio n  
in  dysentery  r a te s .  The extreme d e c e n t r a l ­
iz a t io n  of the program a c t i v i t i e s  has proved 
to be a fa r  g re a te r  l im it in g  fa c to r  than had 
been an tic ipa ted ,  but work i s  p rogressing  as 
well as circumstances w il l  perm it.

THOMASVILLE BRANCH ACTIVITY. Main 
a c t i v i t i e s  of t h i s  branch were th e  e s t a b ­
lishment of a working area, su rv e il lan ce  of 
th is  area, and f ie ld  investigations o f  methods 
to  determine b lock p o p u la t io n s  o f  f l i e s .

Encephalitis Project 
(California)

AVIARY STUDIES. Four f l i g h t  ru n s  fo r  
b r e e d in g  b i r d s  were e s t a b l i s h e d  in  th e  
e a r l y  s p r in g ,  in  an e f f o r t  to  r a i s e  wild  
b i r d s  in  c a p t i v i t y .  The a v a i l a b i l i t y  of 
known non-immune young b i r d s  i s  v e r y  
important in  a s tudy of the transm ission  of 
e n c e p h a l i t i s .  I t  has  been  n e c e s s a r y  t o  
develop s a t i s f a c to r y  d ie t s  and to  determine 
the  a r e a l  needs of the  v a r io u s  sp ec ie s  in  
c a p t iv i ty  in  order to  ob ta in  n es t ing .  House 
finches have made ten  n es t in g  attem pts, but 
only one p a i r  has ra is e d  young. The use of 
p o ta to  tu b e r  moth pupae, su p p l ie d  by the 
U n i v e r s i t y  o f  C a l i f o r n i a ,  D i v i s i o n  o f  
B io lo g ic a l  C o n tro l ,  has helped so lv e  t h i s  
problem. Sparrows have b u i l t  s i x  n e s t s ,  
from two o f  which young have been r a i s e d  
su ccess fu l ly .  Bullock O rio les  have re fused  
to  nes t  in  c a p t iv i ty .  Mourning and Chinese 
ringnecked doves have nested normally.
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Technical Development Division

Environmental Sanitation Studies
To provide in fo rm ation  on which a sound 

m u n ic ip a l  f l y  c o n t r o l  program  m igh t be 
based, s tu d ie s  were begun to  determine the  

^sources  of f ly  p o p u la t io n s  in  the C i ty  of 
Savannah, Georgia, and th e  r e l a t i v e  impor­
t a n c e  o f  such s o u rc e s .
- • Movement o f  Blow F l i e s  from C i t y  Dump 
Area. To a id  in  i n v e s t i g a t i n g  the ro le  of  
the c i t y  dump as a source o f  f l i e s  w ith in  
the c i t y  proper, f l i e s  were re leased  on the 
'dump and f l y  t r a p s  were o p e r a te d  i n  t h e  

i 'c ity .  The dump i s  s i tu a te d  j u s t  outside the  
n o r t h e a s t  c o rn e r  o f  th e  c i t y  l i m i t s .  In 
r e c e n t  y e a rs ,  war h o u s in g  p r o j e c t s  were 
co n s tru c ted  within le s s  than on e-h a lf  mile 
o f  the dump area:' The cen te r  of  the business 
d i s t r i c t  i s  a b o u t  t h r e e  m i l e s  aw ay.

C i ty  garbage and re fu se  of a l l  types are 
unloaded on t h e 's u r f a c e  of th e  dump a rea ,  
c o m b u s t ib le  m a te r i a l  i s  bu rned , and th e  
rem ain ing  m a te r ia l  i s  b u lld o zed  over th e  
edge o f  th e  dump to  f i l l  in  a low, marshy 
area .  Observations during  the pas t  sev e ra l  
yea rs  in d ic a te d  : th a t  enormous numbers o f  
f l i e s  of a l l ’ kinds were being produced on 
the dump, but i t  was n o t  known whether the 
f l i e s  l e f t  the a t t r a c t a n t  m a te r ia l  on th e  
dump area to  move in to  the c i t y  proper.

Kind o f  F l i e s ' U s e d .  The f l i e s  used in  
t h i s  s tu d y  were th e  y e l lo w -e y e d  m utant 
s t r a i n  of C a l l i t r o g a  m a c e l la r ia  r e c e n t ly  
developed in  t h i s  l a b o ra to ry .  L ab o ra to ry  
re a re d  pupae were exposed in  a p ro te c te d  
r e c e p t a c l e  on th e  dump a r e a  so t h a t  th e  
em erg ing  a d u l t s  were f r e e  t o  le a v e  th e  
r e c e p ta c l e  a t  w i l l .  To de te rm ine  whether 
t h e  y e l lo w - e y e d  s t r a i n  was a b s e n t  i n  
n a t u r e ,  t h e  t r a p s  were o p e ra te d  12 days 
p r io r  to  re le ase  of the f i r s t  pupae, w ith ­
out the recovery of any of the yellow-eyed 
f l i e s .  Traps were s i tu a te d  a t  one-half-m ile  
i n t e r v a l s  along f iv e  l i n e s  r a d ia t in g  from 
so u th -s o u th w e s t ,  to  due west o f  th e  dump 
a rea  fo r  a d is tan ce  o f  th re e  and o n e -h a l f  
m iles .  In ad d it io n ,  one t r a p  was placed, on 
the  dump a rea  about 200 yards north  of the 
p o in t  of re le ase ,  and one trap  a q u ar te r  o f

a m i le  w e s t  o f  th e  r e l e a s e  p o i n t .  The 
r e le a s e  p o in t  was a t  the  extreme southern  
edge o f  th e  a c t i v e  p o r t i o n  o f  t h e  dump 
a rea ,  so th a t  th e  t r a p  on the dump area  was 
in  d i r e c t  l i n e  o f  f l i g h t  between th e  r e ­
lease  point and the most a c t iv e  p a r t  o f  the 
dump. All o ther  t r a p s  were toward the c i ty ,  
away from the dump area .

F l i e s  R e l e a s e d .  D u r in g  a f i v e - w e e k  
p e r i o d  b e g in n in g  May 10, a p p ro x im a te ly
57,000 yellow-eyed f l i e s  were r e le a s e d  on 
th e  dump. The f i r s t  y e l lo w -e y ed  f l y  was 
reco v e red  on May 14 in  a t r a p  in  a r e s i ­
d e n t i a l  a r e a  two m ile s  from th e  p o i n t  of 
r e l e a s e .  The t r a p s  were o p e r a t e d  u n t i l  
Ju n e  21. During the  e n t i r e  t r a p p i n g  p e r ­
io d  a t o t a l  o f  21 y e l lo w -e y e d  f l i e s  was 
recovered in  10 d i f f e r e n t  t r a p s .  Seventeen 
d i f f e r e n t  r e c o v e r i e s  were made, some o f  
which rep re sen te d  d u p l i c a te  r e c o v e r ie s  in 
the same t rap .  They were made in  seven d i f ­
f e r e n t  t r a p s ,  rang ing  from o n e - f o u r th  to 
two and o n e - h a l f  m i le s  in  o r  tow ard  the 
c i t y  from the re le a s e  p o in t ,  befo re  any of 
the yellow-eyed f l i e s  were recovered on the 
dump area  in  th e  t r a p  on ly  200 y ard s  d i s ­
t a n t  from the re le a s e  p o in t .  The g r e a t e s t  
d i s t a n c e  o f  recovery  was two and o n e -h a l f  
miles in  the c i t y  from the re le a s e  p o in t .

On th e  b a s i s  o f  t h e  e x p e r i m e n t ,  and 
s tu d ie s  of  f l i g h t  h ab i ts  o f  house f l i e s  and 
blow f l i e s  made by o th e r  workers, i t  seems 
reasonab le  to  conclude t h a t  a s i g n i f i c a n t  
p o r t io n  of the f l y  p o p u la t io n  o f  the C i ty  
o f  Savannah i s  be in g  produced on i t s  g a r ­
bage dump area and i s  re tu rn in g  to  the c i ty  
p rope r  by normal movement. S ince  th e  dump 
a r e a  o f  Savannah i s  a s  f a r ,  o r  f a r t h e r ,  
removed from the c i t y  environs as  the dump 
a reas  of  many o th e r  c i t i e s ,  i t  a l s o  seems 
reasonable  to  conclude t h a t  f l y  c o n t ro l  on 
garbage dumps, e i t h e r  by chem ical an d /o r  
s a n i t a t i o n  methods, i s  a n ec essa ry  a c c e s ­
sory  to  any c i ty -w id e  f l y  co n tro l  program.

Garbage Collection Survey
To lea rn  more e x a c t ly  what p a r t  the g a r ­

bage can and garbage c o l le c t io n  p lay  in  f ly
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TABLE II

SUMMARY OF GARBAGE COLLECTION SURVEY 
in  Savannah, Georgia  

May 17-21, 1948

Factors Observed

Percent Frequency o f  Occurrence in
Best White
Residential
Area

Middle-
c la s s
White
Residential

Negro
Tenement
Residential
Area

Downtown
Commercial
Area

Industrial  
Area and 
Industrial  
Housing 
Development Total

Premises w i th  inadequa te  
c o n ta in e r s

11.9 48.8 3 2 .4 21.8 6 .3 22.4

Premises w i th  u n s e r v ic e ­
a b le  c o n ta in e r s

11.9 28.6 2 8 .7 12.7 19.2 21.3

Premises hav ing  non­
s tan d a rd  c o n ta i n e r s

11.5 44.0 88.0 20.0 69 .4 53.8

Prem ises w i th  c o n ta in e r  
covers  ab se n t

9 .5 30.4 57 .1 78.2 56 .2 42.3

Prem ises w i th  c o n ta in e r  
covers  n o t  in  p lace

24 .6 45.3 64 .8 96.4 62.8 53.1

Garbage s p i l l a g e  by house­
ho ld e r

18.6 11.8 6 .2 43.7 6 .3 11.9

Garbage s p i l l a g e  by c o l ­
l e c t o r s

2 .4 4 .9 2 .5 20.0 1 .5 8.4

P o te n t i a l  b re e d in g  mate- 
t e r i a l  in  can

75.7 68.6 53.2 56.4 62 .0 63.8

A ctive  f l y  b re e d in g  in 
can

2 9 .4 27.6 28 .0 7 .3 21 .2 25.2

Number of p rem ises 
surveyed

252 203 275 55 333 1118

p ro d u c t io n  in  a c i t y ,  the  a c t i v i t i e s  of 
garbage c o l l e c to r s  and the s t a t u s  of g a r ­
bage con ta ine rs  were s tud ied  in  f iv e  t y p i ­
c a l  l o c a t i o n s  in  Savannah . T hese  a r e a s  
in c lu d ed  the  a re a s  o f  newer homes, o ld e r  
homes, tenement r e s i d e n t i a l  s e c t io n s ,  the 
downtown commercial d i s t r i c t ,  and the i n ­
d u s t r i a l  s e c t i o n ,  i n c l u d i n g  p a r t  o f  an 
in d u s t r i a l  housing development. Such th ings 
as  th e  type  and adequacy o f  th e  garbage 
can, i t s  s e r v ic e a b i l i ty ,  presence of covers 
and whether used, s p i l l a g e  by householder 
or  c o l l e c t io n  crew, the presence o f  po ten­
t i a l  f ly -b reed in g  m a te r ia l  in  the can, and 
the  presence of a c tu a l  f ly  breeding in  the 
can were recorded. The speed with which the 
garbage c o l le c to r s  worked made i t  im possi­
b le  to  probe the  p o t e n t i a l  b reed ing  m ate­
r i a l  in  the cans, and the f igures  on ac t iv e  
f l y  breeding in  the can are based so le ly  on 
th e  frequency with  which f ly  la rv a e  could 
be o b se rv ed  in  t h e  bo ttom s o f  .the cans 
a f t e r  the  cans had been emptied o f  t r a s h  
and l e f t  fo r  reuse .

The accom panying  t a b l e  g i v e s  a sum­
mary o f  th e  f in d in g s  o f  t h i s  su rv ey .

Inadequate Garbage Cans. As in d ica ted  by 
a l a t e r  survey, the  inadequacy and unser­
v i c e a b i l i t y  of the garbage cans are respon­
s ib le  fo r  f ly  development in the s o i l  under 
th e  garbage cans. The s p i l l a g e  l i s t e d  in 
th e  t a b l e  was m o s t ly  pape rs ,  cans, e t c . ,  
and was r a re ly  asso c ia ted  with f ly  breeding. 
The one p r i c i p a l  f a c t o r  c o r r e l a t e d  w ith  
a c t iv e  f ly  b reed ing  was the presence of a 
s ludge o f  p o t e n t i a l  f ly -b r e e d in g  m a te r ia l  
l e f t  in  the cans r o u t in e ly  a f t e r  the  cans 
were emptied o f  lo o se  garbage and t r a s h .  
This occurred with the h ighest frequency in 
the b e s t  r e s id e n t i a l  a rea s .  The lower f r e ­
quenc ies  in  the  o ld e r  a re a s  and tenement 
r e s id e n t i a l  areas may be due p a r t i a l l y  to  a 
h ig h e r  r a t e  of  u n s e rv ic e a b le  can s ,  where 
the  s o f t ,  wet garbage f e l l  th ro u g h  ho les  
in  th e  bo ttom s o f  th e  can s  r a t h e r  than  
a c c u m u la t in g  in  th e  c a n s .

This su rvey  i n d i c a t e d  t h a t  th e  garbage 
can p lay s  an im p o rtan t  p a r t  in  produc ing
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f l i e s ;  in  a c i ty ,  and c lo s e  a t t e n t i o n  must 
be g iv en  to  f l y  b r e e d i n g  in  and a ro u n d  
garbage c a n s .

Fly Breeding Sources 
in Urban Areas

To determ ine the v a r io u s  sources  o f  f l y  
b reed ing  in  urban areas  and t h e i r  r e l a t i v e  
importance, surveys o f  in d iv id u a l  premises 
were begun in  typ ica l  se c t io n s  of Savannah. 
Only the surveys in  th e  r e s i d e n t i a l  areas  

'have been completed, b u t  t h i s  in fo rm atio n  
seems s u f f i c i e n t l y  c o n c lu s iv e  to  be p r e ­
sented  sep a ra te ly .  A d d it io n a l  work remains 

: to  . .b e /d o n e  in  t h e  downtown com m erc ia l  
. d i s t r i c t ,  i n d u s t r i a l  a r e a s ,  and i n  s p o t  
surveys o f  feed s to re s ,  p o u l t ry  e s t a b l i s h ­
m ents, a b a t t o i r s ,  p r i v i e s  and so on, t o  

'complete the o v e ra l l  survey.
Surveys f o r  f l y - b r e e d i n g  so u rc e s  have 

been completed in  t y p i c a l  r e s i d e n t i a l  and 
tenement r e s id e n t i a l  s e c t io n s  o f  Savannah, 
w i th  a p p ro x im a te ly  100 to  150 p re m is e s  
being surveyed in  each a rea .  Each housing 
u n i t  or v acan t  l o t  was c o n s id e r e d  to  be 
i n d i v i d u a l  p re m ise s .  O b s e r v a t io n s  were 
made.for such poss ib le  b reed ing  sources as 
p r i v i e s ,  dog fe c e s ,  p o u l t r y  or l i v e s to c k  
feed  and fe c e s ,  sm all  an im al c a r c a s s e s ,  
garbage  can s ,  s o i l  around garbage cans,  
d e c a y in g  v e g e ta b l e  m a t e r i a l  and sewage 
p o l lu t io n .

Survey R e su lt s .  Survey data in d ica te  th a t  
th e  g a rb ag e  can  and dog s t o o l s  a r e  th e  
p r i n c i p a l  n e ig h b o rh o o d  s o u r c e s  o f  f l y  
breeding in  the r e s id e n t ia l  sec t io n s  of the

Veterinary
Babies

The fo u r th  q u a r te r  showed the  g r e a t e s t  
s t r i d e s  in  ra b ie s  c o n t ro l  a c t i v i t i e s  ever 
c a r r ie d  out in  the na tion .  Programs opera­
t in g  co o p e ra t iv e ly  with t h i s  D iv is io n  were 
expanded in  Arizona, Colorado, Indiana, and 
Michigan, in  addition  to  the s t a t e s  already 
fu n c t io n in g .  The l a t t e r  in c lu d e  F lo r id a ,  
Georgia, New Jersey , New York, Ohio, Kansas, 
and I l l i n o i s .  As soon as  p e r s o n n e l  i s

c i t y  proper. No o ther s ig n i f i c a n t  source of 
f l y  b r e e d in g  has  been  found in  t y p i c a l  
urban  r e s i d e n t i a l  a r e a s .  The f l i e s  being 
produced in  the garbage cans and dog stools 
in  the  r e s i d e n t i a l  a r e a s  a re  undoubtedly 
augmented by m ig ra t io n  from the c i t y  dump 
and possib ly  o ther  ou tly ing breeding sources 
such  as p r i v i e s ,  i n d u s t r i a l  a r e a s ,  a b a t ­
t o i r s ,  e t c . ,  th e  r e l a t i v e  im p o rtan ce  of 
which should  be r e v e a le d  in  l a t e r  survey 
work. In any event, however, dog s to o ls  and 
d i r t y  garbage cans a re  f a c to r s  to  be con­
s id e re d  in  any m unic ipa l f ly  c o n t ro l  p ro ­
gram, as they are fa c to rs  l ik e ly  to  be com­
mon to  a l l  c i t i e s .

. F ly  breeding  was found occu rr ing  in  more 
t h a n  one s o u rc e  on many p re m is e s ,  bo th  
dog s t o o l s  and g a rb ag e  cans f r e q u e n t l y  
producing f l i e s  on the same p rem ises . Fly 
b reeding  in  dog s to o l s  i s  not by any means 
c o n f in e d  to  th e  p re m ise s  o f  dog owners. 
F o r  ex am p le ,  o f  th e  41 p e r c e n t  o f  th e  
p rem ises  in  th e  b e s t  r e s i d e n t i a l  a r e a  on 
w h ic h  f l y  b r e e d i n g  in  dog s t o o l s  was 
observed, only 15 percen t were premises of 
dog owners. The h igher  ra te  of f ly  breeding 
in  garbage  cans in  th e  b e s t  r e s i d e n t i a l  
a r e a  may be a t t r i b u t e d  t o  two p o s s i b l e  
f a c t o r s  — more s o f t  garbage i s  p la c e d  in  
the  cans, and the care o f  the can i s  o f ten  
l e f t  to  domestic s e rv a n ts  who have l i t t l e  
i n t e r e s t  in  the c o n d i t io n  o f  the can. In 
a v e ra g e  r e s i d e n t i a l  a r e a s  o f  S avannah , 
ch ick en s  and l i v e s t o c k ,  o th e r  than  dogs, 
appear to  be r e l a t i v e l y  un im portan t as  a 
source of f ly  production .

Division
a v a i l a b l e ,  a d d i t i o n a l  r a b i e s  a c t i v i t i e s  
w i l l  be inaugura ted  in  Texas, South C aro ­
l in a ,  West V irg in ia ,  and Iowa. Considerable 
a s s i s t a n c e  a l s o  was g iv e n  by th e  R a b ie s  
C o n tro l  Branch t o  l o c a l  communities t h a t  
were developing ra b ie s  e rad ica t io n  programs. 
The g r e a t e s t  number o f  r a b i e s  c a s e s  was 
r e p o r t e d  i n  t h e  m id w e s te rn  s t a t e s  and 
Texas. The D iv is io n  now r e c e iv e s  r e g u la r  
re p o r ts  from 36 s t a t e s  on animals in fec ted  
by ra b ie s .
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I I n t e n s i v e  r a b i e s  c o n t r o l  p rog ram s in  
j Memphis and Shelby County, Tennessee, which 

ended the  f i r s t  week of A p r i l ,  have shown 
very fa v o ra b le  r e s u l t s ;  23,000 dogs were 
immunized d u r i n g  th e  p rog ram  w i th  t h e  
a s s is tan ce  of 17 lo c a l  p r a c t i c in g  v e t e r i ­
narians. The Memphis program was inaugurated 

| and developed as the r e s u l t  of an emergency 
a id  c a l l  to  the  Rabies C ontro l  Branch, in  
the face of one of the l a rg e s t  r a b ie s  e p i ­
demics in  the  country. The smoothness with 
which Dr. M. L. Graves, City-County H ealth  
O f f i c e r ,  and h i s  s t a f f  d e v e lo p e d  th e  
program was very  im press ive .

| Brucellosis
The s tu d ie s  in  In d ian a  have p ro g re ssed  

! to  inc lude  d i f f e r e n t  types o f  r u r a l  popu- 
| l a t i o n s .  Local p h y s ic ian s  in  Ind iana  were 

very  co opera t ive  in  a s s i s t i n g  the  Ind iana  
D epartm ent o f  H e a l th  and o th e r  ag e n c ie s  
i n te re s te d  in  t h i s  study. From p re lim inary  

i in fo rm a tio n  a t  hand, the  epidem iology  of
I b r u c e l lo s i s  can be broken down in to  th ree  
j p a t t e r n s :  (1) in g e s t io n  o f  in fe c te d  foods 
j o f  animal o r ig in ;  (2) occupational d isease  

on th e  farm and (3 )  o c c u p a t i o n a l  d i s ­
e a s e  in  animal h a n d l in g  i n d u s t r i e s .  The
6 ,0 0 0  r e p o r t e d  human c a s e s  o f  b r u c e l -  

: l o s i s  in th e  U nited S ta te s  were g e n e ra l ly
| eq u a lly  d iv ided  among these  th ree  p a t te rn s  
i o f  in fec t io n .

Training
Cooperation in North Carolina

As a r e s u l t  o f  n e g o t i a t i o n s  by r e p r e ­
s e n ta t i v e s  o f  CDC, D i s t r i c t  O ff ic e  2, the 
North Caro lina  S ta t e  H ealth  Department and 
th e  School of Pub lic  H ealth  a t  the  Univer­
s i t y  of North C aro lin a ,  the T ra in ing  D iv i ­
s io n  agreed to  ass ign  a s a n i t a r y  en g in ee r  
to  North Carolina as soon as possib le  a f te r  
J u l y  1, 1948. He would j o i n  t h e  f i e l d  
t r a i n i n g  u n i t  a t  t h e  S ch o o l  o f  P u b l i c  
H e a l th .  The u n i t  o p e ra te s  in  co o p e ra t io n  
w ith  the S ta te  Health  Department to  a s s i s t  
f i e l d  t r a in in g  in  North C aro lina .  In add i­
t i o n ,  i n  a c c o r d a n c e  w i th  t h e  K e l l o g g

Q Fever
Q fev e r  i n v e s t ig a t io n s  were a s s i s t e d  by 

the assignment o f  personnel t o  the P ub lic  
H ea l th  S e rv ice  Rocky Mountain L ab o ra to ry  
and the  Q fever p ro je c t  in  Southern  C a l i ­
forn ia .  The study team atHamilton, Montana, 
was a b le  t o  i n f e c t  c a t t l e  f o r  th e  f i r s t  
time and demonstrate  c l i n i c a l  symptoms in  
t h e  a f f e c t e d  a n i m a l s .  T h e s e  c l i n i c a l  
symptoms inc luded  increased  tem pera tu res ,  
sw elling  and infianm ation of the udder, and 
sy s tem ic  r e a c t i o n s .  The symptoms were of 
s h o r t  d u r a t i o n  and d i s a p p e a re d  w i th in  a 
p e r io d  o f  10 days. Continued o b se rv a t io n  
o f  these animals in d ic a te d  t h a t  an animal 
may become a c a r r i e r  o f  the organism with  
no a p p a re n t  symptoms. O ther  e x p e r im en ts  
demonstrated t h a t  ca lves could be in fec ted  
by m ilk  from i n f e c t e d  cows. They were 
successfu l in  in fec t in g  the two ca lves  th a t  
were used, and recovered the organisms from 
the blood and feces.

Epidemic Aid
Dr. M a r t in  Baum was d e t a i l e d  to  th e  

C o lum bia  R i v e r  V a l l e y  t o  a s s i s t  s t a t e  
h ea lth  departments in  preventing the spread 
o f  d i s e a s e  d u r i n g  th e  em erg en cy  f lo o d  
period .  He was ab le  to  give a s s i s t a n c e  in  
regard  t o  lo c a l  meat p ro cess in g  problems, 
r a b ie s  and e n c e p h a l i t i s  c o n t r o l ,  and in  
d isposal problems involving animals.

Division
Foundation g ran t,  i t  a lso  w i l l  a s s i s t  other 
s o u t h e a s t e r n  s t a t e s  i n  in a u g u r a t in g  and 
co n d u c tin g  f i e l d  work.

Proposed Denver Center
In conferences of CDC o f f i c i a l s  w ith  C ity  

o f  Denver and U n iv e rs i ty  o f  Colorado o f f i ­
c i a l s ,  c e r t a i n  tem pora ry  b u i ld in g s  were 
offered by Dr. Darley, Dean of the Colorado 
Medical School, to  house the proposed f i e ld  
t r a i n i n g  c e n te r  a t  Denver, Colorado . The 
c e n te r  would be s i t u a t e d  on th e  m edical 
school campus and would serve a l l  s t a t e s  in
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D i s t r i c t  8 — C o lo r a d o ,  M on tana ,  U tah ,  
Id a h o ,  and Wyoming.

Special Services Branch
On ac c o u n t  o f  th e  r a p i d l y  i n c r e a s i n g  

number o f  v i s i t o r s  from fo r e ig n  c o u n t r i e s  
coming to  the Communicable D isease  Center:; 
from th e  R ockefeller  Foundation, the I n s t i ­
t u t e  o f  In te r -A m e r ic a n  A f f a i r s ,  a n d , t h e  
In te rn a t io n a l  Health D iv is ion ,  U. S. Public  
H e a l th  S e rv ic e ,  i t ; a p p e a r e d  d e s i r a b l e * t o  
e s t a b l i s h  a S pecia l  S e rv ice s  Branch. P rep ­
a r a t io n s  were made fo r  t h i s  "during'May.-and 
June. ' "  "
" ‘T h e re  was a l a r g e  i n f l u x  o f  f o r e i g n -  
v i s i t o r s  t o  the Center d u r in g  the q u a r te r .  
At the c lo se  of th e  I n t e r n a t i o n a l  Congress 
on T rop ica l  Medicine in  Washington,in  May, 
many of th e  d i s t in g u is h e d  v i s i t o r s  wished 
to  see the f a c i l i t i e s  o f  the Center. Founda­
t i o n s  and agencies  in  t h i s  co u n try  which

I & Production

Films Distributed
D i s t r i b u t i o n : o f  CDC f i lm s  exceeded the 

500-per-month mark in  June.
A breakdown’of a c tu a l  d i s t r i b u t i o n  fo r  

th e  t h r e e  months o f  th e  q u a r t e r  shows 
d is t r ib u tio n V o f  399 p r in t s  in  A pril ,  448 in 
May, and 5 03“i n  June — a t o t a l  o f  1 ,350 
p r i n t s  d i s t r i b u t e d  d u r i n g  th e  q u a r t e r .  
E ig h ty  p e r c e n t  o f  t h e  m o tio n  p i c t u r e s  
d i s t r i b u t e d  to  d a te  have been on s h o r t  
loan  p e r io d s ,  w hile  d i s t r i b u t i o n  o f  f i lm  
s t r i p s  was for, lo nger  p e r io d s .

A ll  CDC motion p ic tu re s  r e l a t in g  to  medi­
c a l  s t u d i e s  have been s u b m i t t e d  to  th e  
American College o f  Surgeons for preview, 
ev a lu a t io n  a n d ^ l i s t in g  in  t h e i r  ca ta logue.
Of 15 film s previewed, 13 were approved for 
the American College o f  Surgeons’ sea l .

s t 1-*

VD Films Under Way
Motion p ic tu re s  and f i lm  s t r i p s  in  the  

Venereal Disease program are  intended for
showing to  two g en e ra l  g roups: the  f i r s t

V

p lan  fe l lo w s h ip s  and g ra d u a te  t r a in in g  of 
s e le c te d  personnel from o th e r  coun tries  of 
th e  w orld  have found CDC f i e l d  t r a in in g  
f a c i l i t i e s  t o  be h e l p f u l .  A l l  s en t  th e ir  
f e l l o w s  and r e p r e s e n t a t i v e s  i n  la rg e  
n u m b e r s .

Headquarters Activities
E. S. T isda le ,  D iv is io n  Chief, represented 

th e  U. S. P u b l i c  H e a l th  S e rv ic e  and the 
American P u b l ic  H e a l th  A sso c ia t io n  a t  the 
f i r s t  In te r-A m erican  Congress of  S an ita ry  
E ng ineering  in  S a n t ia g o ,  C h ile .  He gave a 
paper d ea lin g  w i th  f i e l d  t r a in in g  programs 
i n  s a n i t a r y  e n g i n e e r i n g  w hich  was i l ­
l u s t r a t e d  w i th  30 l a n t e r n  s l i d e s .  Much 
i n t e r e s t  was expressed  in  the methods used 
a t  our f i e l d  t r a i n i n g  s t a t i o n s  and in  the 
a u d io -v is u a l  t r a i n i n g  a id s  which might be 
made a v a i l a b l e  t o  th e  c o u n t r i e s  of L a t in  
America.

Division {
• I

group co n s is t in g  o f  physicians, s tuden ts  of 
medicine, nurses and students o f  nursing; the 
second group consisting  o f  Public Health per­
sonnel, including physicians, nurses, contact j 
i n v e s t ig a to r s ,  and te c h n ic a l  personnel on 
the county, s t a t e ,  and Federal level.  ^

In Group I ,  two co lo r  f i lm  s t r i p s  a re  on 
the  p ro d u c tio n  agenda: “ The D iag n o s is  of  
Primary S y p h i l i s ” (5-087.0) and “ TheHorizon > 
o f  S y p h i l i s ” (5 -0 8 6 .0 ) .  The f i r s t  p i c t u r e  j 
d e a l s  with the im p o r ta n t  maxims o f  d i a g ­
n o s i s  in  p rim ary  s y p h i l i s ,  and p o in ts  out ) 
some o f  t h e  e r r o r s  made by p r a c t i c i n g  
physic ians . In a d d i t io n ,  the techniques of 
d a r k f i e ld  examination a re  shown and g re a t  
emphasis  i s  p la c e d  on th e  im portance  o f  j
t h i s  type o f  ex am in a tio n  as a d i a g n o s t i c  j 
procedure in  p r im ary  s y p h i l i s .  The l a t t e r  
p ic tu r e ,  “The Horizon o f  S y p h i l i s , ” d e a ls  | 
w i th  th e  course  s y p h i l i s  ta k e s  when un- | 
t r e a te d ,  g iv ing  a broad p e r sp e c t iv e  o f  the  s
d isease  from i t s  in cep tio n  to l a t e r  compli­
ca t io n s  which involve th e  h e a r t  and nerv ­
ous system.
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In Group I I ,  one b la c k  and w h ite  f i lm  
s t r i p  on the  agenda, “ Venereal Disease and 
Tuberculosis  Survey in G eorg ia” (5-121 .0) 
has a l re a d y  been r e l e a s e d .  A documentary 
p r e s e n t a t i o n  o f  G e o r g i a ' s  c a s e - f i n d i n g  
program, t h i s  s t r i p  e x p l a i n s  how th e s e  
surveys are planned and organized and shows 
how r e s u l t s  may be o b ta in ed .

6-005.0 L a b o r a t o r y  D i a g n o s i s  o f  P u lm o n a r y  
D i s e a s e s  ( f o r  T . B. L a b . )

10-005.1 Cancer S e r i e s  — The V i s i t i n g  Nurse and 
Cancer ( S e r i e s  B — May 5, 1948) 

10-005.2 Cancer S e r i e s  — The V i s i t i n g  Nurse and 
Cancer ( S e r i e s  B — Ju n e  5, 1948) 

10-009.1 C ancer S e r i e s  — T e c h n iq u e s  o f  C ancer 
N u r s in g  ( S e r i e s  C — May 5, 1948) 

10-009.2 Cancer S e r i e s  — T e c h n iq u e s  o f  C ancer  
N u r s in g  ( S e r i e s  C — J u n e  5, 1948)

International Congresses
Five e x h ib i t s  were prepared  by the P ro ­

d u c t io n  D i v i s i o n  f o r  th e  F o u r th  I n t e r ­
n a t io n a l  C ongresses  on T ro p ic a l  Medicine 
and M a la r i a ,  f o r  d i s p l a y  in  W ash ing ton  
May 10 to  19-

Exhibits  dea ling  with CDC and TVA were on 
d i s p la y  in  the  lobby of th e  D epartm ental  
Auditorium fo r  the e n t i r e  conference, while 
s c i e n t i f i c  e x h ib i t s  d ea lin g  with Engineer­
ing ,  Malariology, and V e te r in a ry  Medicine 
were d i s p l a y e d  in  th e  Ha 11 o f  N a t io n s ,  
Washington H o te l .  Gale C. Griswold, C h ie f  
o f  P r o d u c t io n  D i v i s i o n ,  s u p e r v i s e d  th e  
motion p ic tu r e  showings.

PRODUCTIONS RELEASED

4-0 0 1 .0
4-034 .0
4-057 .0
4-0 7 0 .0

4-073.0

4 -  078.0
5 -  015.0

5-024.0
5-097 .0

5 -  098.0

6 -  002.0

6- 002.1

6-003 .0

6-003 .1

6-003 .2

R e s e rv o i r  M aintenance — C hap ter  V 
Manson’ s Blood Fluke 
Climbing A c t i v i t i e s  o f  R a ts  
E x c y s t a t i o n  and M o t i l i t y  o f  Endamoeba 
h i s t o l y t i c a
T h e  P r o d u c t i o n  a n d  P r o c e s s i n g  o f  
O y s t e r s
S ew ag e  T r e a t m e n t
I d e n t i f i c a t i o n  o f  U. S. Genera o f  A dult  
Female Mosquitoes
P a tho logy  o f  Pulmonary T u b e rc u lo s is  
The I d e n t i f i c a t i o n  o f  Some Common R a t  
Lice
T he  P r o d u c t i o n  an d  P r o c e s s i n g  o f  
O y s t e r s
I.C.T.M.M. E x h ib i t  f o r  (DC in  D e p a r t ­
m ental A u d ito r ium  (R equested  by S ta t e  
Dept. )
I.C.T.M.M. E x h ib i t  f o r  TVA in  D e p a r t ­
mental A uditor ium  (R equested  by S t a t e  
D e p t . )
I .C .T .M .M . E x h i b i t  f o r  E n g in e e r s  in  
H a l l  o f  N a t i o n s  ( S c i e n t i f i c )  
I.C.T.M.M. E x h ib i t  f o r  M a l a r i o l o g i s t s  
in  H a ll  o f  N a t io n s  ( S c i e n t i f i c )  
I .C .T .M .M . E x h i b i t  f o r  V e t e r i n a r i a n s  
i n  H a l l  o f  N a t io n s  ( S c i e n t i f i c )
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10- 010.0

10- 011.0
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11-  002.0 

11-003.0 

11-004.0 

11-005.0

Two 8x10 L ic e  E n l a r g e m e n t s  O rd e re d
3 -9 -4 8  by Entomology D ivn. f o r  E c to -  
p a r a s  i t e  A t l a s
P h o to g rap h s  8x10 f o r  N a t i o n a l  I n s t i ­
t u t e  o f  Vital S t a t i s t i c s ,  N u rs in g  Divn.'  
I d e n t i f i c a t i o n  P hotographs  of S tu d e n t s ,  

JT. B. L ab o ra to ry
S y s tem ic  Fungus D i s e a s e s  from H i s t o ­
lo g i c  S e c t i o n s
P h o to g ra p h s  5x7 o f  “ S c o tc h  T ap e”  Use 
in  O b ta in i n g  Pinworm Specim ens 
P h o to g ra p h s  8x10 o f  C u l t u r e  Tubes 
Photographs 8x10 o f  N eg a t iv e s  f o r  Ross 
I n s t i t u t e  o f  T ro p ic a l  Hygiene, London 
S h e l l f i s h  S a n i t a t i o n  F l a t  P i c t u r e s  
S e r i e s
Two P in -M ap s  O rd e re d  by E n g i n e e r i n g  
D ivn .  6 -1 1 - 4 8
P h o to g rap h s  f o r  P u b l i c a t i o n  in  F o u r th
I.C.T.M.M.
Maps o f  M a l a r i a  I n c i d e n c e  and  CDC 
Spray  O p e ra t io n s  f o r  1948 
T eaching S l id e s  fo r  C l i n i c a l  Microscopy 
Maps o f  M a l a r i a  I n c i d e n c e  an d  CDC 
Spray O p e ra t io n s  fo r  1948 
S y s tem ic  Fungus D i s e a s e s  from H i s t o ­
l o g i c  S e c t i o n s
S ix  O r g a n i z a t i o n a l  C h a r t s  f o r  T. B. 
E v a l u a t i o n  L a b o r a t o r y  
M ycology  T r a i n i n g  C o u r s e  S l i d e s  o f  
Textbook & Jo u rn a l  Photographs ,  Graphs 
& F ig u re s .
Pho tography  f o r  T e c h n ic a l  Development 
Divn. in  Savannah
Pho tography  f o r  N a t io n a l  I n s t i t u t e  o f  
V i t a l  S t a t i s t i c s ,  N u rs in g  Divn, 
N e g a t iv e  from S a fe  W ater S to r y b o a rd s  
f o r  USPHS R eports  S e c t io n ,  Washington 
M a la r ia  P o s t e r s  fo r  O p e ra t io n a l  F i e l d  
Program, f o r  E n g in e e r in g  Divn.

PRODUCTIONS IN PROGRESS:

4-043 .0  L i f e  C y c le  o f  th e  F i s h  Tapeworm 
4-046 .0  McGehee Bayou 
4-047 .0  Hand D i t c h i n g  i n  S o u th  C a ro l in a  
4-049 .0  Epidem iology  o f  Murine Typhus
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4 -0 5 0 .0  -.Typhus Complement F i x a t i o n  
4 -069 .1  M a l a r i a  C o n t r o l  i n  t h e  K e n t u c k y

,,,, Re s e r v o  i  r
4 - 0 7 2 . 0 ,  L i fe  Cycle o f  the Hookworm 

,4 -0 7 6 .0 ;  Epidemiology o f  B r u c e l l o s i s
4 -  077.0  Use o f  A i rp l a n e s  for Mosquito  C o n tro l  —

. , General P r i n c i p l e s
5 -  014.0  Heal th  A gencies  o f  th e  U nited  S t a t e s
5-023 .0  T h e .L iv e r  in  S c h i s to s o m ia s i s  Mansoni 
5 -0 4 8 .0  The B io lo g ic a l  B a s is  o f  Human M a la r ia  
5 -052 .0  I d e n t i f i c a t i o n  o f  M a la r ia  P a r a s i t e s  in .

th e  Thick Blood Film
5-061 .0  I d e n t i f i c a t i o n  o f  A nopheline  Larvae 
5 -070 .0  Normal A r t e r i e s  and V eins ' " 
5 -077 .0  The I d e n t i f i c a t i o n  o f  Some Common R a t '  

M ites
5 -079 .0  F undam enta ls  o f  D e te r g e n t s :
5 -086 .0  S y p h i l i s  Horizon C h a r t  " -
5-087 .0  The L esions  o f  P r im ary  S y p h i l i s -
5 -092 .0  Aquatic  P l a n t s  A sso c ia te d  w i th  Anophe- 
« l e s  Mosquito B re e d in g  Areas
5-102 .0  F o o t &  Mouth D i s e a s e  — USPHS S i g n i -  

c an ce  . . ,
5 -103 .0  B r u c e l l o s i s  as an O ccupa tiona l  D isease  

< ‘ in  In d u s try
5-104 .0  ’B r u c e l l o s i s  as an O ccu p a tio n a l  D isea se
; on • the Farm
5-105 .1  Tlie L iv e r :  Second E d i t io n

5-109-0  F ed e ra l  R ib l ic  H ea l th  O rg a n iz a t io n  1948 
5 -1 1 2 .0  The Communicable D isease  C en te r ,  USPHS 
5-121 .0  VD— TB Survey
8-0 0 1 .0  Year Book o f  CDC f o r  L ib ra ry  & Reports 

D iv is io n
8 -  008.0  CDC Film  C a ta lo g u e
9 -  003.0 S a n i t a r y  Well C o n s t r u c t io n
9-0 0 4 .0  D e s c r i p t i o n  o f  S tan d ard  C h lo r in a to r s  

, 9 -0 0 7 .0  E s s e n t i a l  E lem ents  in  a Water P u r i f i -  
‘ . c a t i o n  P l a n t

■9-008*0 A u x i l i a r y  T reatm ent o f  Water 
9 -0 0 9 .0  S a n i t a r y  A n a ly s i s  o f  Water 
9 -0 1 4 .0  M icroscopy o f  D r in k in g  Water

10- 013.0 Cancer S e r i e s  D — 116 N u r s in g  S l id e s

PROJECTS IN PROGRESS:

1-009 .0  P h o t o g r a p h s  8 x 1 0  f o r  L a b o r a t o r y  
D iv is io n

8-0 0 9 .0  R a t-B o rn e  D is e a s e  P r e v e n t io n  and Con­
t r o l  Manual P h o to g r a p h s  f o r  T ra in in g  
Div i s  io n

8 -  011 .0  L i n e  D r a w i n g s  o f  16 P h o t o g r a p h s
...: O rdered  by L ab o ra to ry  Divn.

9 -  0 15 .0  S l i d e s  o f  M i te s ,  F l e a s ,  L ice  & Ticks
f o r  T r a i n i n g  D ivn.

11- 001.0  A s s e m b l in g o f  “ Pinworm”  f i lm  for  N. I.H. 
11-006.0  G lossy  P r i n t s  o f  V.D. A c t i v i t i e s

Library and Reports Division
EDITORIAL' BRANCH

O r i e n t a t i o n  M a n u a l .  D u p l i c a t i o n  and 
d i s t r i b u t io n  oi th i s  manual was made during 
the q u a r te r .  Manual is  e n t i t l e d  “ . . . f o r  the 
N a t io n ’s"H ealth .  ”

Annual* 'Repor t .  Copy fo r  t h i s  re p o r t  was 
sen t  to  th e " p r in t e r .  D i s t r i b u t io n  w i l l  be 
made a t  an e a r ly  da te .

LIBRARY BRANCH

DuringHhe q u a r te r  work continued on the 
catalogue!: fo r  the L ib rary  of the Technical 
Development Division, Savannah, Georgia.

P e r i o d i c a l s  have been checked a g a in s t  
h o l d i n g 'c a r d s , and a s im p le r  system  fo r  
r o u t i n g  p e r i o d i c a l s  has  been d e v ise d  in  
o rd e r  t o  ex p e d ite  d i s t r i b u t i o n .  A Kardex 
f i l e  i s  being"compiled to  f a c i l i t a t e  ca ta -  
lo g u in g 'o f ip e r io d ica ls .  The f i r s t  allotment 
of the Medical L ib ra ry  A sso c ia t io n  d u p l i ­
ca te  exchange m ater ia l  has been d i s t r ib u te d .

The .following i s  a l i s t  of c u r re n t  books

r e c e n t l y  added to  the  l i b r a r y :

A dvances  i n  Enzym ology  and R e l a t e d  S u b j e c t s ,  
Volumes 1 -3 ,  5 - 8 ,  1 9 4 1 -1 9 4 8 .

A m erican C o u n c i l  on E d u c a t io n  — A m erican  U ni­
v e r s i t i e s  and C o l l e g e s ,  5 th  ed. , ed .  by A. J .  
Brumbaugh, 1948-

Beckman, H a r r y — T rea tm en t  in  G enera l  P r a c t i c e ,  
1948.

Bodansky, Meyer — B io ch em is t ry  o f  D ise a s e ,  1947. 
C a s t i g l i o n i ,  A r t u r o  — A H i s t o r y  o f  M e d ic in e ,

1947.
C e c i l ,  R. L. — Textbook o f  M edicine, 1948.
The Chemotherapy o f  F i l a r i a s i s ,  New York Academy 

o f  S c ien ce s .  A n n a ls ,  v. 50, a r t .  2, p .  19-170,
1948.

Churchman, C h a r le s  West — The Theory o f  E x p e r i ­
mental In fe ren ce ,  1948.

C la rk ,  W il l iam  M a n s f ie ld  — T ro p ic s  i n  P h y s i c a l  
C hem istry ,  1948.

Cold Spring  Harbor, N. Y. B io lo g ic a l  L a b o ra to ry .  
Symposia on Q u a n t i t a t i v e  B io logy , v. 12 N u c le ic  
Acids and N u c le o -P ro te in s .  1948.

Darrow, Karl K e l c h n e r — Atomic Energy, 1948. 
Dubois A lb e r t  — D is e a s e s  o f  th e  Warm C l im a te s ,  

1948.
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F is h e r ,  Ronald Aylmer — S t a t i s t i c a l  Methods fo r  
Research  Workers, 1948.

F ra n c i s ,  John — Bovine T u b e rc u lo s is ,  1947.
Gould, Adrian  Gordon — C aree rs  in  P u b l ic  H ea l th ,  

1947.
Harvey, W il liam  C l u n i e — I n s e c t  P e s t s ,  1948. 
J a q u e s ,  H arry  E d w in — How to  Know th e  I n s e c t s ,  

1947.
| J u d y ,  W i l l i a m  L e w is  — H andy Dog B o o k l e t s ,  

1946-48.
K racau e r ,  S i e g f r i e d — From C a l i g a r i  to  H i t l e r ,  

1947.
L esnik , M ilton  J ack  — Legal A spec ts  o f  N u rs in g ,  

1947.
. Low, R o b e r t  C r a n s to n  — A t l a s  o f  B a c t e r i o l o g y ,
I 1947.

Modern P l a s t i c s  E ncyc loped ia ,  1948 ed.
N a t io n a l  T u b e rc u lo s is  A s s o c ia t io n .  T ra n s a c t io n s ,

1947.
P h e lp s ,  E a r le  Bernard  — P u b l ic  H e a l th  E n g in e e r ­

ing ,  v. 1, 1948.
i P u b l i c  A d m in i s t r a t io n  S e rv ic e  — P u b l ic  A d m in is ­

t r a t i o n  O r g a n i z a t i o n ,  A D i r e c t o r y ,  6 t h  e d . ,
1948.

R i p p e l - B a l d e s , A u g u s t  — G r u n d r i s s  d e r  M ikro- 
b io l o g ie ,  1947.

R i v e r s ,  Thomas M i l t o n  — V i r a l  and R i c k e t t s i a l  
I n f e c t i o n s  in  Man, 1948.

S a v o ry ,  T heodore  H o race  — L a t i n  and G reek f o r  
B io l o g i s t s ,  1946.

Shepard , W il l iam  Peacey  — E s s e n t i a l s  o f  P u b l i c  
H ea lth ,  1948.

S n e l l , '  F o s t e r  Dee — C o l o r i m e t r i c  M ethods  o f  
A n a ly s is ,  v. 1 T h e o r y , . . .  1948.

Symposium on the  Use o f  I s o to p e s  in  B io lo g y  and 
M edic ine ,  1948.

T e n n e sse e  V a l l e y  A u t h o r i t y .  H e a l t h  and S a f e t y  
D epartm ent.  M a la r ia  C o n tro l  D iv i s io n  — S i g n i ­
f i c a n t  dev e lo p m en ts  in  TVA’ s m a l a r i a  c o n t r o l  
Program, 1948.

T h e i l h e i m e r ,  W i l l i a m  — S y n t h e t i c  Methods- o f  
Organic C hem istry , v. 1, 1948.

T r e l e a s e ,  Sam F a r lo w  — The S c i e n t i f i c  P a p e r ,
1947.

U. S. P r e s i d e n t ’ s S c i e n t i f i c  R e s e a r c h  B o a rd — 
S cience  and P u b l i c  P o l i c y ^ v .  1 -5 ,  1947.

U. S. War and Navy D e p a r tm e n t s .  Armed F o r c e s  
S p ec ia l  Weapons P r o j e c t .  J o i n t  C ro ss ro ad s  Com­
m i t t e e ,  v. 1 — R a d io lo g ic a l  D e f e n s e . . .1 9 4 8 .

Vaughan, Warren T a y l o r  — P r a c t i c e  o f  A l l e r g y ,
1948.

W h i t e ,  B e n ja m in  Vroom — D i a g n o s i s  i n  D a i l y  
P r a c t i c e ,  1947.

W il l iam s ,  R ic h a rd  Tecwyn — D e t o x i c a t i o n  Mecha­
n ism s ,-1 9 4 7 .

W olf ,  F r e d e r i c k  A d o l p h — F u n g i ,  a Manual o f  
General and System ic Mycology, 2 v. 1947. 

Z i n s s e r ,  Hans — T extbook  o f  B a c t e r i o l o g y ,  9 th  
e d . , 1948.

Administrative Division
I Personnel Branch
I CSC A pp ro v a l .  Approval was secured  from 
j the  C iv i l  Serv ice  Commission in  Washington 
! fo r  an amendment to  Schedule A o f  the C iv il  
j S erv ice  r e g u la t io n s .  This  p ro v is io n  makes 
i i t  p o ss ib le  fo r  CDC to  employ S u b -p ro fe s -  
I s i o n a l  and C r a f t s - P r o t e c t i v e - C u s t o d i a l  
| p e r so n n e l  fo r  a p e r io d  not t o  exceed 150 

days in a ca lendar  year. This p ro v is io n  i s  
p a r t  of the o v era l l  ob jec tive  of the  Branch 
to  provide permanent s ta tu s  on the b as is  of 

I high standards for permanent CDC personnel,
! and make i t  p o s s ib le  to  employ persons not 

m eeting  these  s tan d a rd s  when o p e r a t io n a l  
e x ig e n c ie s  r e q u i r e .

During the  q u a r te r ,  548 in te rv iew s  were 
conducted w ith  a p p l ic a n ts  seeking  employ­
ment with the  Communicable Disease Center. 
Recruitment was conducted which re su lted  in 
49 tem porary  and 11 com p e t i t iv e  a p p o in t ­
ments processed fo r  Headquarters. Seventy-

two a p p l i c a n t s  a c c e p t a b l e  to  o p e r a t i n g  
o f f i c i a l s  were r e c r u i t e d ,  w i th  p o s i t i o n s  
b e in g  com m itted  to  them. The f o l lo w in g  
shows length of time required  to  f ind  these 
a p p l ic a n ts :  44 p e rcen t  committed same day 
request received, 76 percent committed same 
week req u es t  received; only e ig h t  reques ts  
re q u ired  over two weeks to  f i l l .

The July-August-September CDC B ulle t in  
inadvertently  l i s te d  Dr. Karl Friederich  
Meyer’s name as Kenneth F. Meyer, on the 
a r t i c l e  “ Streptomycin in Experimental 
P lague . , r  Dr. Meyer, who p re sen ted  the 
paper December 2, 1947, before the 43rd 
Annual Meeting o f  the American Society  
of T ro p ic a l  Medicine a t  the  B iltm ore  
Hotel,  A tlan ta ,  i s  coauthor with S tua r t  
F. Quan, Lucile  E. Fos ter ,  and Adelien 
Larson. All are of  the George Williams 
Hooper Foundation, U n iv e rs i ty  o f  C a l i ­
f o r n i a ,  San F r a n c i s c o .  The B u l l e t i n  
r e g re t s  the mistake, i s  glad to  make a 
c o r re c t io n .



• THE PREPARATION OF MODIFIED 
BOECK AND DRBOHLAV’S MEDIUM

L O C K E 'S  S O L U T IO N
S O D I U M  C H L O R I D E .........................8 . 0  GRAMS
C A L C I U M  C H L O R I D E .................0 . 2
P O T A S S I U M  C H L O R I D E  . .  . 0 . 2  
M A G N E S I U M  C H L O R I D E  . . .  . 0 . 0 1  "
D I S O D I U M  P H O S P H A T E . . .  2 . 0  
S O D I U M  B I C A R B O N A T E . . .  0 . 4  
P O T A S S I U M  D I H Y D R O G E N

P H O S P H A T E  ............................. 0 . 3
W A T E R .............................................................. 1 0 0 0  C . C .

M odified  Locke’s s o lu t io n  i s  p re ­
p a re d  a c c o r d i n g  to  t h e  fo rm u la  
shown in p h o to g ra p h .  The chem i­
c a l s  a r e  added to  th e  w a te r  in  
th e  o rd e r  g iven ,  th en  h e a t e d  to  
100° C (A rn o ld . )  f o r  20 m in u tes  
to  p r e c i p i t a t e .  A f te r  c o o l i n g  to 
room t e m p e r a t u r e  and f i l t e r i n g  
th r o u g h  p a p e r ,  i t  i s  d i s p e n s e d  
in  ab o u t  lOOcc. amounts i n  small 
E rlenm eyer  f l a s k s ,  p lugged ,  and 
s t e r i l i z e d  in  th e  a u t o c l a v e  a t  
1 2 1 . 6°C. f o r  15 m in u te s .

O  F r e s h  eggs  a r e  w ashed  
w ith  soap and w ate r  and 
r i n s e d  in  70 p e r c e n t  
a 1 c o h o l .



O They a r e  b roken  c a r e f u l l y  i n t o  a beake r  
and t r a n s f e r r e d  t o  a f l a s k  c o n t a i n i n g  
b e ad s .  Four eggs  m easure  a b o u t  180 cc .

O L o c k e ’ s s o l u t i o n  i s  added t o  th e  eggs  
i n  th e  p r o p o r t i o n  o f  50 c c .  o f  L ocke’ s 
to  180 cc .  o f  whole egg.

© The f l a s k  i s  shaken to  em u ls i fy .

O The m ix tu re  i s  f i l t e r e d  th ro u g h  
g a u z e  i n t o  a d i s p e n s e r .  T h i s  
removes a l l  unmixed egg w h ite .

O l t  i s  then  d i s p e r s e d  i n t o  tu b es  
in  the  amount n e c e s s a r y  to  make 
a s l a n t  o f  a b o u t  1% i n c h e s  
( 4 - 5  c c . ) .

m
m

-
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INS PISSATION OF MEDIUM

The t u b e s  a r e  p l a c e d  in  th e  ch am b e r  o f  
t h e  a u t o c l a v e  i n  t h e  d e s i r e d  s l a n t i n g  
p o s i t i o n .  Wooden b o x e s  o f  swamp c y p r e s s  
( o r  any wood w hich does n o t  warp e a s i l y  in  
l i v e  s te am ) h e lp  t o  m a i n t a i n  an even tem­
p e r a t u r e  d u r in g  i n s p i s s a t i o n .  To i n s p i s s a t e  
in  an au to c la v e  w i th o u t  a j a c k e t ,  c lo s e  a l l  
e x h a u s t  v a lv e s  and allow th e  steam to  e n t e r  
a s  f a s t  a s  p o s s i b l e  u n t i l  t h e  p r e s s u r e  
o f  the  trap p ed  a i r  and steam in  the  chamber 
r e g i s t e r s  15 pounds .  Hold a t  t h i s  p r e s s u r e  
f o r  15 m i n u te s .  C u t  o f f  s team  s u p p ly  an d  
a l l o w  p r e s s u r e  t o  d ro p  g r a d u a l l y ,  k e e p in g  
a l l  o u t l e t s  t i g h t l y  c l o s e d  t o  p r e v e n t  
b u b b l i n g .

I

]
a
a
b.
o
u:

i

o
ADDITION OF THE OVERLAY 
AND STERILIZATION OF THE 
MEDIUM

When th e  i n s p i s s a t e d  s l a n t s  
a r e  c o l d ,  c o v e r  t o  a d e p t h  
o f  1 cm. w i th  s t e r i l e  Locke’ s 
s o l u t i o n .  The medium i s  th en  
s t e r i l i z e d  i n  t h e  a u t o c l a v e  
a t  1 2 1 . 6 ° C .  (1 5  l b s . )  f o r  
15 m i n u t e s .  The p r e s s u r e  i s  
a l l o w e d  t o  d ro p  g r a d u a l l y .  
T h e  m ed iu m  i s  t e s t e d  f o r  
s t e r i l i t y  by i n c u b a t i n g  a t  
3 7 ° C .  f o r  24  h o u r s .  E a c h  
tu b e  i s  th en  examined g r o s s ly  
f o r  b a c t e r i a ]  g r o w t h .  The 
s t e r i l e  medium i s  s t o r e d  in  
the r e f r i g e r a t o r  u n t i l  needed.

A c o n t i n u a t i o n  o f  t h i s  d i s c u s s i o n  ‘ I n o c u l a t i o n  o f  
Boeck and Drbohlav’ s Medium”  w i l l  appear in  the  January-  
February-March i ssue of  the  CDC Bul l e t in .

’

9-
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Special P>tciects . . .

SOME POSSIBLE CAUSES OF COMPLAINTS 
ON THE DECLINE IN EFFECTIVENESS OF 
DDT RESIDUAL SPRAYINQ IN 1947

From the Technical Development Division 
' Communicable Disease, Center, Savannah, Georgia

■. .......v * " -

B eginning l a t e  in  1946, and w ith  in c re a s in g  frequency during  1947, r e p o r t s  have been 
re c e iv e d  from b o th  fo r e ig n  and dom estic  sou rces  i n d i c a t i n g  th a t  th e  more r e c e n t  

a p p l i c a t io n s  o f  DDT r e s id u a l  sprays have not been as e f f e c t i v e  a g a in s t  f l i e s  as those 
ap p l ied  in 1945 or 1946. Some of the p o ss ib le  causes of these  complaints a re  d iscussed  
below. M ost 'o f  the complaints are undoubtedly a t t r i b u t a b l e  to  a combination of sev e ra l  
o f  these  p o ss ib le  causes, the various  in d iv id u a l  causes a l t e r n a t in g ,a s  the p r in c ip a l  one 
under the  v a r i e t y  of circum stances  involved in  each case .  S ince p r a c t i c a l l y  every com­
p l a i n t  was based on the a lleged  f a i l u r e  to  contro l  house f l i e s ,  t h e , following d iscuss ions  
d ea l  p r in c ip a l ly  w ith  th a t  in sec t .

Attempted 
Substitution 
of DDT for 
Sanitation

I T h e  extravagent claims which ch a rac te r iz ed  much of the 
if wartime p u b l ic i ty  which DDT received before i t s  a v a i l a ­

b i l i t y  fo r  g e n e ra l 'u s e ,  and i t s  remarkable e f f e c t iv e n e s s ,  
have led  some to  depend upon r e s id u a l ' s p r a y i n g  to  co n t ro l  
f ly  breeding without m aintain ing proper premise s a n i t a t i o n .  
T h is  tendency has been encouraged by the  f a i l u r e  of  many 
p u b l i c a t i o n s  on the  use o f  DDT t o  s t r e s s  th e  need f o r  
c o n t in u in g  good s a n i t a t i o n .  At d a i r i e s ,  food p ro c e s s in g  
p l a n t s ,  and on farms, where an abundance o f  f l y  b reed in g  
m ate r ia l  occurs, DDT cannot be used as a s u b s t i t u t e  fo r  good 
s a n i t a t i o n .  F ie ld  t e s t s  conducted in  the Technical Develop­
ment D iv i s io n  have r e p e a te d ly  shown t h a t  DDT t r e a tm e n ts  
which are e f f e c t iv e  in the presence of adequate s a n i t a t io n ,  
f a i l  to  give e f fe c t iv e  con tro l  in  the presence of poor s a n i ­
t a t i o n  which permits the buildup of f l y  populations so g rea t  
th a t  the av a ilab le  DDT-treated su rfaces  cannot s a t i s f a c t o r i l y  
con tro l  them. Such a change may occur quickly  in  hot weather 
when f ly  b reeding  i s  very ra p id .  Many people whose former 
f l y  problem was e l im in a ted  by the  i n i t i a l  a p p l i c a t io n s  of 
DDT combined with the s a n i t a t io n  which they then p ra c t ic e d ,  
have made p o s s i b le  the r e t u r n  o f  th e i r , ; . f ly  p rob lem s by 
becoming lax  in  t h e i r  s a n i t a t i o n  p r a c t i c e s .  In  the absence
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o f  p rop e r e d u c a tio n  and g u id a n c e  from  t r a in e d  p erso nn e l, 
su ch  people tend to  blame the r e t u r n  o f  t h e ir  f l y  problem 
on the f a i lu r e  o f DDT. A v ig o ro u s  e d u ca tio n a l program should 
p r a c t ic a l ly  e lim in a te  t h is  cause o f  co m pla in t.

| 2 >  The su rfa ces  on which house f l i e s  tend to  r e s t  indoors 
’■y d i f f e r  g re a t ly  from those^on which mosquitoes ty p ica l ly  
r e s t .  The p r e s e n t  house s p r a y in g  program i s  d e s ig n ed  to 
t r e a t  mosquito r e s t i n g  su rfaces .  House f l i e s  tend to  r e s t  on 
ta b le s ,  f lo o rs ,  and fu rn i tu re ,  e s p e c ia l ly  i f  food i s  present, 
and th e se  p la c e s  a re  seldom t r e a t e d . '  C onsequen tly  a con- 
s id e ra b le  leng th  of time may e l a p s e ; before  house f l i e s  in  a 
home rece ive  a to x ic  dose o f  D D T . ' F u rtherm ore , f l i e s  which
have been i r r i t a t e d  by c o n t a c t JWith D D T‘a t tem p t  t o  leave 
th e  house, and w i l l  do so i f  p o s s i b l e s o  th a t  the la ck  of 
dead  f l i e s  and the  p re sen ce  of l i v e  ones a re  n o t  always 
co n c lu s iv e  ev idence th a t  the  DDTvi s  no t  e f f e c t i v e .  Checks 
made in  the house e a r ly  in  the morning, however, should give 
some i n d ic a t io n  o f  the  e f f e c t i v e n e s s  o f  the t r e a tm e n t  in 
k i l l i n g  f l i e s  which en tered  the house during the l a t t e r  part 
o f  the previous day.

The p resen t  house spraying program a ls o  l im i t s  t rea tm ents  
to  the houses only, leaving u n trea ted  the  ou tbuild ings where 
treatm ent would give the bes t  r e s u l t s  fo r  f l y  c o n tro l .

|3/ Most of  th e  co m p la in ts  a r e  b ased  on th e  numbers of 
*■y  house f l i e s  observed. Some complain because roaches are 
see n  walking a c r o s s  t r e a t e d  w a l l s  w i th o u t  d ro p p in g  o f f .  
Others complain of the f a i l u r e  of  the DDT to  k i l l  mice, dog 
f l i e s  t h a t  b i t e  them on p o rc h e s  o r  o u td o o r s ,  and o th e r  
i n s e c t s  around po rch  l i g h t s .

Complaints of th i s  type are a c l e a r  in d ica t io n  of the need 
fo r  a s trong  educational program to  acquaint the pub lic  with 
the  o b je c t iv e s  o f  the  c o n t ro l  program.

|4 > Some complaints were made on the b as is  th a t  th e re  was no 
Ly  d if fe ren ce  noted in  the f ly  population before and a f t e r  
th e  f i r s t  spray ing  in  1947. Due to  the l a t e  cold  w in te r  in 
the southeast,  the  f l y  population was l a t e r  in developing in 
1947 than  in  p re v io u s  yea rs .  In many ca ses  t h e re  were no 
apprec iab le  numbers of  f l i e s  p re s e n t  immediately b e fo re  or 
a f t e r  the f i r s t  spraying, so that'®it is  no t s u r p r i s in g  th a t  
th e r e  was no d e t e c t a b l e  d i f f e r e n c e  in  the p o p u la t io n .  In 
1946, house f l i e s  reached the peak of t h e i r  p o p u la t io n  in 
s o u t h e a s t e r n  G eo rg ia  in  Ju n e ,  w h i le  i n  1947 f l i e s  were 
r e la t iv e ly  scarce in  June and did not reach th e i r  population  
peak u n t i l  l a t e  August and e a r l y  Sep tem ber.  These  d i f ­
fe ren ces  in  po p u la t io n  development might w ell  account fo r
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some o f  the  v a r i a t i o n s  in  p o p u la t io n  com parisons a t  any 
g iven  p er iod  of the two years .

| \15/ The p sy ch o lo g ica l  r e a c t i o n  o f  the p u b l ic  toward the 
• y  co n t ro l  program i s  probably  the .m ost im portant s in g le  
f a c t o r  invo lved  in  the c o m p la in ts .  V i s i t s  t o  homes from 
which com plaints  had o r ig in a te d  have re p e a te d ly  in d ic a te d  
th a t  householders who were formerly annoyed by the con tinual 
p re sen ce  o f  hundreds o f  i n s e c t s  now c o n s id e r  a v e ry  few 
i n s e c t s  i n t o l e r a b l e .  The d r a s t i c  re d u c t io n  in  the  i n s e c t  
p o p u la t io n  b ro u g h t  ab o u t  by th e  f i r s t  t r e a tm e n t  o f  DDT 
crea ted  such a favorable com p ar iso n  t h a t ;  th e  few remaining 
i n s e c t s  were e s s e n t i a l l y  i g n o re d .  The h o u s e h o ld e r  has  
become p ro g re s s iv e ly  more conscious and more c r i t i c a l  of a 
l e s s e r  and le s s e r  number of in s e c t s  a s 1the co n t ro l  program 
has continued in  opera t ion .  A c o n t r ib u t in g  f a c to r  has been 
the in c lu s io n  o f  the pub lic  in  the f inanc ing  of the co n t ro l  
program. Where th e  r e s id e n t s  a re  paying fo r  the s p ra y in g  
s e r v i c e ,  they  a re  i n c l in e d  to  demand p e r f e c t io n .
‘ On sev e ra l  occasions, members of the.Technical Development 
D iv is ion  who v i s i te d  some of the homes from which complaints 
had been  r e c e iv e d  were g r e e te d  w i th  a s ta te m e n t  such  as! 
“ F l i e s  a re  worse now than  ev e r ,  even b e fo re  DDT sp ra y in g  
b eg a n .” On making a su rvey  of the  prem ises, however, only 
two or th re e  f l i e s  could be found on the  porches , even in  
th e  p re sen ce  o f  food f o r  p e t s ,  and none co u ld  be found 
i n d o o r s .  The p re s e n c e  o f  num erous f l y  s p e c k s  showed, 
however, th a t  a large  f ly  population  had been p resen t  p r io r  
to  i n i t i a t i o n  o f  DDT s p ra y in g .  In  one in s ta n c e ,  th e  com­
p l a i n i n g  househo lder o p e ra ted  a community s t o r e  and had 
a p p a re n t ly  in f lu en c ed  o th e rs  i n  th e  neighborhood, as the 
c o m p la in t s  were r e l a t i v e l y  u n ifo rm  from s e v e r a l  nearby  
homes, none o f  which were j u s t i f i e d  on the b a s is  of the few 
f l i e s  o b served  a t  the  tim e th e y  were v i s i t e d .  In  every  
in s tance  where wall cage t e s t s  were made on the premises of 
complaining householders, the r e s u l t s  ind ica ted  th a t  e f f e c ­
t i v e  DDT r e s id u e s  were s t i l l  p r e s e n t  a t  th e  time o f  the 
t e s t s .

The f a l l a c y  of a ttem pting  to  depend upon memory to  accu­
r a t e l y  compare one season’s in s e c t  popu la t ion  w ith  th a t  of 
a n o th e r  season  has been r e p e a t e d ly  d em o n s tra te d .  D uring  
f i e l d  t e s t s  a t  d a i r i e s  t h i s  year, some opera to rs  commented 
f r e q u e n t ly  th a t  more f l i e s  were p re sen t  on t h e i r  premises 
t h i s  year than were observed l a s t  year, while recorded f ly  
counts taken in  the same manner by the same worker a c tu a l ly  
i n d ic a te d  t h a t  approx im ate ly  the  same f l y  p o p u la t io n  was 
p re se n t  bo th  years .

A lthough  th ey  were i n c l i n e d  to  grumble ab o u t  th e  f l y  
p o p u la t io n  p r e s e n t ,  the g r e a t e r  m a j o r i t y  of  the  peop le  
v i s i t e d  r e a d i ly  agreed th a t  t h e i r  p resen t problem was q u i te  
small as compared to  the period  before  the use of DDT, and
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e x p r e s s e d  th e  h o p e ; t h a t  th e  c o n t r o l  p ro g ram  w ould  be 
c o n t i n u e d .

Use of Old or 
Non-Standard 
Spray Material

Treatment of 
New Surfaces 
May be More 
Effective than 
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l 6 x  Many the com plaints, from:both fo re ig n  and domestic 
sources, a r e : traceab le  to  the use of old  DDT concentrates 

purchased-from th e  War A sse ts  .‘A d m in is tra t io n  or o th e r  non­
s tandard  m a te r ia ls ,  such as DDT by-product.  A nalysis  o f some 
o f  th e se  p ro d u c ts  in d ic a te d  t h a t  th e  amount of DDT which 
th ey  co n ta in ed  v a r i e d 'g r e a t l y  and some of th e  War A sse ts  
concen tra te  co n ta in ed ’20 p ercen t  e m u ls i f ie r .

Chemical an a ly s is ,  o f  two drums of s tandard  35 p e rcen t  DDT 
concen tra te  purchased in  the summer of 1946 and s to re d  over 
w in te r ,  i n d i c a t e d ' t h a t  the  DDT c o n te n t1a f t e r  a l i t t l e  over 
one year of. s to rage 'w as  only 28-30 p e r c e n t .*Another drum of 
35 p e rcen t  DDT concen tra te ' ,  w h ic h ,o r ig in a l ly  co n ta in e d  10 
p e r c e n t  Tween-80 e m u l s i f i e r '  3 .5  p e r c e n t  T h a n i t e ,  46.5 
xylene, 5 .p ercen t  Iso-propane and 3 5 -percent DDT, and which 
was, s to re d  under s im ila r j 'c o n d i t ’ions'f'-..was • found to  c o n ta in  
only 23 p e rcen t  DDT; the^odor. o f  t h e 'c o n c e n t r a t e  was very 
d i s a g r e e a b l e ;  i t  was a d a rk -o ra n g e  c o l o r  and formed an 
emulsion which was s ta b le  for, only .about f ive  minutes.

B io lo g ic a l  t e s t s  w ith  t e c h n ic a l  DDT and 90 p e r c e n t  DDT 
w a te r  w e t ta b le  powder s to r e d  f o r ’ over a yea r  under d ry , 
p ro te c te d  co n d i t io n s  gave s l i g h t l y - l e s s  e f f e c t i v e  r e s u l t s  
th an  new m a te r ia l .  /  * ,

These f a c t s ,  meager though th ey  a re ,  in d ic a te  the  unde­
s i r a b i l i t y  of u s in g  old and n o n -s ta n d a rd  m a t e r i a l s .  Care 
sh o u ld  be ta k e n  t o  a v o id  th e  p ro c u rem en t  o f  e x c e s s i v e  
q u a n t i t i e s  o f  DDT, p a r t i c u la r ly *  in  th e  l i q u id  s t a t e ,  and 
the consequent long-term  s to ra g e  which t h a t  in v o lv e s .

17 /  When the f i r s t  complaints *began to  be rece ived ,  i n d i -  
'~Y e a t in g  th a t  re trea tm en ts  may not be as e f f e c t iv e  as an 
o r i g i n a l  t re a tm e n t,  la b o ra to ry  and f i e l d  t e s t s  were begun 
a t  Savannah to  e v a lu a te  the e f f e c t iv e n e s s  of the two types  
of t rea tm en ts .  Both types of t e s t s  in d ic a te  th a t  the f i r s t  
r e trea tm en t  g ives  s l i g h t l y  l e s s  e f f e c t i v e  r e s u l t s  a g a in s t  
Anopheles quadrimaculatus  mosquitoes than does the o r i g i n a l  
t rea tm en t of  new s u r fa c e s .  F i e l d - t e s t s  f a i l e d  to  show any 
d i f f e r e n c e  a g a in s t  house f l i e s , ‘ however, the i n s e c t  w i t h  
which most of  th e  c o m p la in ts  were co n ce rn ed .  The f i e l d  
t e s t s  a lso  ind ica ted  th a t  a re trea tm ent th ree  months fo l lo w ­
in g  the  o r i g i n a l  t r e a t m e n t . g a v e ^ b e t t e r  r e s u l t s  a g a i n s t  
Anopheles  quadrimacu latus  d u r ih g ) th e  fo u r th ,  f i f t h ,  and 
s ix th  months of the . te s t ,p e r io d  :than did a s in g le  t rea tm en t 
applied  a t  the beginning of the t e s t  period. I t  i s  b e l iev ed  
t h a t  the d i f f e r e n c e  between a n „ o r i g i n a l  t r e a tm e n t  and a 
s i n g l e  r e t r e a t m e n t  i s  so s 1 i g h t - . t h a t  i t ’ c o u ld  n o t  be 
d e te c te d  by g ro ss  o b s e rv a t io n s : (Research work to  t e s t  th e
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e f f e c t s  o f  a d d i t i o n a l  r e t r e a t m e n t s  is  under  way in  the 
T ech n ica l  Development D iv is io n .

18 /  In those  areas  where the c o n t ro l  program has been in 
o p e ra t io n  for two or th ree  years ,  i t  i s  p o ss ib le  th a t  

th e re  may have been a bu ildup in  popu lation  of a s t r a i n  of 
f l i e s  which a re  r e s i s t a n t  t o  DDT. Such a r e s i s t a n c e  phe­
nomenon has been observed with  o th e r  i n s e c t s  and i n s e c t i ­
c ides  in  the  p as t .  The Orlando, F lo r id a ,  la b o ra to ry  o f  the 
Bureau  o f  Entomology and P la n t  Q u a ra n t in e  has  had some 
su ccess  in  developing  in  the l a b o ra to ry  a s t r a i n  of house 
f l i e s  t h a t  show some r e s i s t a n c e  to  DDT.* The c o n d i t io n s  
under which th i s  r e s i s t a n t  s t r a i n  has been developed was by 
repea ted  exposure to  a space spray, whereas on the extended 
program operations a re s id u a l  d ep o s i t  i s  used. Thus the a p p l i ­
c a b i l i t y  of  the r e s u l t s  to  f i e l d  co n d i t io n s  i s  not known. 
At the p re sen t  time, w ith  the l im ited  data  on t h i s  phenome­
non, apparent f a i lu re s  in  DDT re s id u a l  trea tm ent should not 
be a t t r i b u t e d  to  r e s i s t a n t  s t r a i n s  of in s e c ts .  Work on t h i s  
problem i s  be in g  co n tinued  and i t  w i l l  p ro b ab ly  r e q u i r e  
s e v e r a l  y ea rs  to  e v a lu a t e  f u l l y  the im portance  of t h i s  
f a c to r  in  the fu tu re  use of DDT. The Technical Development 
D iv is ion  i s  in v e s t ig a t in g  the p o ss ib le  in h e r i te d  re s is ta n c e  
of Anopheles quadrimaculatus to  t h i s  in s e c t i c id e .

| 9 >  S ince the in au g u ra t io n  of the extended program th e re  
'~f has been a gradual tendency fo r  some S ta te s  to  modify 
th e  recommended a p p l i c a t io n  dosages of 200 mg. o f  DDT per 
sq. f t .  o f  t r e a t e d  a rea .  This  has r e s u l t e d  in  some S ta t e s  
using a s in g le  ap p l ic a t io n  of 300 mg. per sq. f t . ,  some are 
u s in g  two t rea tm e n ts  of 100 mg. p er  sq. f t . ,  and some are 
c o n t in u in g  the recommended program of two t re a tm e n ts  per 
season a t  th e  r a t e  of 200 mg. per sq. f t .  These v a r ia t io n s  
undoubted ly  produce v a r i a b l e  r e s u l t s .  I n v e s t i g a t i o n s  are 
under way a t  Savannah t o  d ev e lo p  in fo rm a t io n  as  t o  the 
optimum dosage fo r  repea ted  a p p l ic a t io n s ,  and d a ta  on t h i s  
problem w i l l  be re leased  as r a p id ly  as p o s s ib le .

k m  Some evidence was noted th a t  the approach and a t t i tu d e  
“y  o f  some spray  crews were conducive to  the development 
of a f e e l in g  among re s id e n ts  th a t  the spray program was not 
what i t  should be. Ins tances  were encountered in  which the 
crew b e l i t t l e d  the f i r s t  t rea tm en t,  in  which the War A ssets  
m a te r ia l  had been used, in  an e f f o r t  to  “ s e l l ” th e  second

W ilso n ,  H. G. and Gahan, J .  B. ; D D T -R e s i s ta n t  H o u s e f l i e s  and T h e i r  C om para t ive  R e s i s t a n c e  to  
O th e r  I n s e c t i c i d a l  S p ra y s .  P ap e r  p r e s e n t e d  b e fo r e  th e  American S o c i e t y  o f  T r o p ic a l  M edic ine  in  
A t l a n t a ,  G e o rg ia ,  December 4 ,  1947.
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t r e a t m e n t .  S e v e r a l  r e s i d e n t s  r e p o r t e d  t h a t  th e y  d id n ’ t 
b e l i e v e  th e  s p r a y  crews th e m s e lv e s  th o u g h t  much of the 
trea tm ent from the i n d i f f e r e n t  way in  which they  went about 
applying i t .  In a few ca ses ,  ev idence o f  poor sp ray in g  was 
n o ted  by th e  p resen ce  of “ h o u r - g l a s s ” marks on th e  walls 
w i th  u n t r e a t e d  s p o ts  p r e s e n t .  H o u seh o ld e rs  o c c a s io n a l ly  
based t h e i r  com plaints  on th e  s h o r t  time sp en t  by the crew 
in  t r e a t in g  t h e i r  homes.

Administrative 
Attitude Toward 
Spray Program

111/  1° some in s ta n c e s ,  those  r e s p o n s ib le  fo r  the adminis- 
*y  t r a t i o n  o f  the spray program have p o s s ib ly  con tr ibu ted  
t o  the development o f  some o f  th e  p o in ts  mentioned in  the 
prev ious paragraph, by s t r e s s i n g  too  s t ro n g ly  th e  q u an t i ty  
p r o d u c t io n  o f  th e  s p ra y  crew r a t h e r  th a n  q u a l i t y .  Good 
a d m in i s t r a t i o n  must, o f  n e c e s s i t y ,  c o n t i n u a l l y  s t r i v e  to 
reduce c o s t s  by improving o p e ra t in g  speed and techn iques .  
However, p la c in g  to o  much em p las is  on th e  amount o f  work 
produced w ith o u t  due re g a rd  to  th e  q u a l i t y  as w e l l ,  w i l l  
soon r e s u l t  in  h as ty ,  and consequently  poorer ,  work by the 
crews. This po in t  should be given very c a re fu l  consideration  
in  fu tu re  p lann ing  in  those a re a s  where only one trea tm ent 
i s  to  be ap p lied  each year.

CONCLUSIONS

S evera l  g en e ra l  conclusions may be drawn from study  of the above comments. The f i r s t  
and perhaps most im portant conclusion  i s  t h a t  a vigorous ed u c a t io n a l  program i s  needed 
to  acqua in t  the pub lic  w ith  th e  o b jec t iv e s  and l im i t a t i o n s  o f  the co n tro l  program, how 
DDT k i l l s  in s e c t s ,  and the p a r t  each r e s id e n t  must p lay  in  m ain ta in ing  good s a n i t a t i o n  
in  order t o  der ive  maximum b e n e f i t s  from th e  co n t ro l  work. Such an ed u c a t io n a l  program 
would h e lp  c o r r e c t  much of the  popular  m isconcep tion  r e g a rd in g  DDT and the  extended 
program, and should tend  t o  c o u n te r a c t  th e  p r e s e n t ly  im p o rtan t  p sy c h o lo g ic a l  f a c to r  
r e s u l t i n g  from the red u c tio n  in  the r e s id e n t s ’ to le ran ce  to  f l i e s .

Some of the  p o s s ib le  causes o f  com plain t  can be e l im in a ted  by c a r e f u l  p lan n in g  and 
procurement of supplies to  avoid long-term s to rage  of m a te r ia ls  and the  use of q u es t io n ­
able m a te r ia ls .

Spray crew personnel should be “ s o ld ” on the program in  o rder  th a t  they can p rope rly  
p resen t  i t  to  the p u b lic .  Equal importance should be given to  the q u a l i t y  o f  t h e i r  work 
as well as quan ti ty .

The proper ev a lu a t io n  on the  importance o f  some of the p o s s ib le  causes o f  complaints 
must await fu r th e r  in v e s t ig a t io n a l  work which is  being conducted as ra p id ly  as po ss ib le ,  
d a ta  on which w i l l  be re le ased  as soon as i t  becomes a v a i la b le .
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This 95 frame sound f i lm  s t r i p  in  f u l l  co lo r  p o r t ra y s  
the use of power sprayers fo r  re s idua l  spraying with DOT. 
I t  a f fo rd s  an e f f i c i e n t  means f o r  i n s t r u c t i n g  p u b l ic  
h e a l t h  m a la r ia  c o n t r o l  f i e l d  p e r s o n n e l  i n  methods of 
power spraying.

The film d ep ic ts  equipment p a r t s  and how they function, 
l u b r i c a t i n g  the  s p r a y e r ,  t e s t i n g  equipment w i th  w ater,  
f i l l i n g  with emulsion, loading truck, spraying operation, 
r e lo a d in g  t ru ck ,  c le a n in g  o f  equipment and p re p a ra t io n  
for the next operation .

1. An e f f e c t i v e  means o f  d e ­
s t r o y i n g  th e  a d u l t  m o s q u i to e s  
which may r e s t  w i th in  b u i l d in g s  
i s  by t h e  u s e  o f  DDT a s  a r e ­
s id u a l  sp ray .
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2. C o r r e c t  s p r a y in g  l e a v e s  thou­
sands  o f  t i n y  DDT c r y s t a l s  even­
ly  d i s t r i b u t e d  on s u r f a c e s  when 
th e  l i q u i d  p o r t i o n  o f  t h e  sp ray  
e v a p o ra te s .

3 . A po w er  s p r a y i n g  u n i t  may 
c o n s i s t  o f  a s m a l l  e n g i n e ,  a 
pump, a 50 o r  100 g a l l o n  t a n k ,  
two c o n n e c t in g  h o s e s  and  s p r a y  
g u n s  w i t h  v a l v e s ,  w a n d s  and  
n o z z le s .

4 .  P r o p e r  l u b r i c a t i o n  o f  th e  
en g in e  i s  e s s e n t i a l  t o  e f f i c i e n t  

o p e ra t io n .
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5. The s p r a y e r  i s  f i r s t  t e s t e d  
w i t h  o n l y  w a t e r  i n  t h e  t a n k .  
Crew members p r a c t i c e  u n t i l  they  
l e a r n  t o  c o v e r  230 sq .  f t .  o f  

i su r fa c e  per minute .

6 .  A f t e r  t e s t i n g  w i th  w a te r  the  
t a n k  i s  f i l l e d  w i th  s p r a y  emul­
s i o n  made by m ix in g  g a l l o n s  
o f  DDT c o n c e n t r a t e  w i t h  45% 
g a l l o n s  o f  w ate r .

7 .  Where two s m a l l  h o u s e s  a r e  
c lo s e  to g e th e r ,  th e  t r u c k  may be 
p a r k e d  b e tw e e n  them  a n d  b o t h  
h o u s e s  s p r a y e d  s i m u l t a n e o u s l y .
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8 .  S p r a y i n g  i s  s t a r t e d  i n  the 
room f a r t h e s t  from th e  t r u c k  to 
a v o i d  p u l l i n g  t h e  h o s e  a f t e r  
s p r a y in g  b e g in s .  When e n t e r i n g  a 
room to  be s p r a y e d  th e  o p e ra to r  
goes  c o m p le te ly  around  th e  f u r ­
n i t u r e  in  th e  c e n te r  o f  th e  room 
and b e g in s  s p r a y in g  n e x t  t o  the 
door .

9. When sp ra y in g  i s  f i n i s h e d  for 
t h e  d ay ,  t h e  pump, h o s e s ,  and 
s p r a y  guns a r e  f l u s h e d  o u t  w ith  
c le a n  w a te r .

To o b t a i n  t h i s  f i l m  a d d r e s s  r e q u e s t  t o :

Production D ivision 
U t i l i z a t io n  Branch 
605 Volunteer Building 
A tlan ta ,  Georgia
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CHEMICAL I N S E C T  ATTRACTANTS AND R E ­
P ELL ENT S by V i n c e n t  G. D e t h i e r ; *  The 

| B l a k i s t o n  Company; P h i l a d e l p h i a ;  1 9 4 7 -  
j 28 9  p a g e s ; $ 5 . 0 0 .
|

A b e t t e r  unders tanding  of chemical, phys- 
! i c a l ,  physio log ica l ,  and bo tan ica l  fea tu res  

in v o lv ed  in  th e  s tu d y  o f  a t t r a c t a n t s  and 
r e p e l l e n t s  i s  o f f e r e d  by t h i s  book. I t  
s ee k s  to  improve the assembly, i n t e r p r e ­
t a t i o n ,  and e v a lu a t io n  of s c a t t e r e d  works 
i n  terms o f  t h i s  background. I t  i s  n o t  a 
com pila tion  o f  re c ip e s .  I t  i s  not a manual 
on in s e c t  con tro l  or a comprehensive t r e a t ­
ment o f  chem oreception . I t  i s  an i n s i g h t  
i n t o  s p e c i f i c  chemoreception as a u n i t  o f  
behav ior .  Chemistry i s  s t r e s s e d .  P r a c t i c a l  
p ro c ed u re s  and ideas  fo r  f u tu r e  i n v e s t i ­
g a t io n  may be found in  th i s  book.

The au th o r  s t a t e s :

“ I t  i s  ray c o n v i c t i o n  t h a t  more  l i v e l y  
i n t e r e s t  i n  a t t r a c t a n t s  and  r e p e l l e n t s  
w i l l  l e a d  t o  a more t ho r ou gh  u n d e r s t a n d ­
i n g  o f  i n s e c t  b e h a v i o r  and  e c o l o g y  and 
i n  c e r t a i n  c a s e s  t o  a f u l l e r  u n d e r s t a n d ­
i n g  o f  t h e  e v o l u t i o n  o f  c e r t a i n  h a b i t s  
a nd  b e h a v i o r  p a t t e r n s .  Answer s  t o  some 
o f  t h e  p u z z l e s  o f  h o s t - p a r a s i t e  r e l a ­
t i o n s h i p s ,  f oo d  p l a n t  p r e f e r e n c e s ,  and 
p h y s i o l o g i c a l  r a c e s  a r e  a l s o  bound up in  
t h i s  s t udy .  New v i s t a s  may be opened a l s o  
i n  t h e  f i e l d  o f  s e n s o r y  p h y s i o l o g y ,  
e s p e c i a l l y  a s  i t  r e l a t e s  t o  q u a n t i t a ­
t i v e  e v a l u a t i o n  o f  s e n s e  o r g a n s . ”

The book c o n t a i n s  10 c h a p t e r s .  Such 
t o p i c s  as the  n a tu re  o f  chemical a t t r a c ­
t a n t s ,  e s s e n t i a l  o i l s ,  r e s in s ,  and r e la te d  
s u b s t a n c e s ,  f e r m e n t a t i o n  p r o d u c t s ,  and 
p ro te in  and f a t  decomposition products  are 
t r e a t e d .  C hapters  on b a i t s  and t r a p s ,  r e ­
p e l l e n t s ,  ev o lu t io n  o f  feed ing  p re fe re n ces

VINCENT G.  DETH IER

and on th e  chem ica l  b a s i s  o f  t a s t e  and 
o l fa c t io n  are a lso  included.

In the ch ap te r  “ O lfactom eters  and Thres­
hold c o n c en t ra t io n s ,” D eth ier  suggests  th a t  
th e  term, “ o l f a c t o m e te r ” be r e t a i n e d  in  
speaking o f  appara tus  designed  to  measure 
an organism’ s response to  odors .  His sug­
ges t ion  i s  made because o f  the convenience 
a r i s i n g  from i t s  e a r l y  o r i g i n  and w ide­
sp read  common usage . He p o i n t s  o u t  t h a t  
t h i s  term , a lo n g  w i th  “ chem otropom ete r” 
and “ odorometer,” is  in co rrec t ;  i t  does not 
measure odors  in  th e  sen se  t h a t  a t h e r -

*Now Associ a t e  P r o f e s s o r  of  Biology,  Johns  Hopkins U n iv e r s i t y .
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mometer m easu res  t e m p e r a t u r e .  D e t h i e r  
s t a t e s  th a t  a means, o f  observing the char­
a c t e r  o f  an fo rgan ism ’ s re sponse  to  odors 
o f  known c o n c e n t r a t i o n  i s  b a d ly  needed. 
He t r a c e s  the  h i s t o r y  o f  r e s e a r c h  in  o l ­
factom eters 'from Zwaardemaker’s e a r ly  appa­
r a tu s  to  t h e lo l fa c to m e te r s  o f  r e c e n t  d e ­
s ig n .  T h i r t e e n  drawings o f  o l f a c to m e te r s  
a re  included:-  T h e ( l i t e r a t u r e  on th re sh o ld  
co n cen tra t io n s  i s  reviewed. Methods o f  de­
t e rm in in g  t r u e  t h r e s h o ld  v a lu e s  by con­
d it ioned  re flexes  and by d e tec t io n  of nerve 
ac t io n  cu rren ts  are discussed.

The a u th o r  s t a t e s  t h a t  a l th o u g h  p l a n t  
odor i s  the  r e s u l t  o f a m ixture o f  minute 
q u a n t i t i e s  of  chemicals, th e re  i s  u s u a l ly  
one chemical fundamentally re sp o n sib le  for  
th e  odor. P l a n t s  a re  r e c o g n iz e d  by th e  
f e e d i n g  s t a g e s  o f  i n s e c t s  th ro u g h  th e  
agency o f  odors .  The a u th o r  a l s o  s t a t e s  
th a t  when dea ling  with a t t r a c t in g  chemicals 
in  pure form, p re ferences  o f  la rvae  become 
q u i t e  obvious. Some may be co n d i t io n ed  to  
more than one odor. The o l f a c to ry  sense in  
th e se  la rv a e  seems to  be cap ab le  o f  d i s ­
c r im in a t in g  among c l o s e l y  r e l a t e d  odors .  
In  t h i s  r e sp e c t ,  the human sense o f  .smell 
i s  sim ulated . F a i lu re  o f  p l a n t  d i s t i l l a t e s  
to  a c t  as a n t ic ip a te d  in  a t t r a c t i n g  larvae  
a r i s e s  from lack  o f  p ro p e r  ad ju s tm en t  o f  
co n cen tra t io n .  F a i lu re  o f  an in s e c t  to  r e ­
spond to a d i s t i l l a t e  i s  no in d ica t io n  th a t  
the d i s t i l l a t e  does n o t  co n ta in  a t t r a c t i v e  
compounds.

In the chapter on fe rm entation  products , 
i t  i s  shown th a t  in s e c t s  a t t r a c t e d  by such 
products a re  not r i g i d l y  s p e c i f ic  in t h e i r  
feeding h a b i t s . There i s  some degree of spec­
i f i c i t y ,  however, because some spec ie s  are 
a t t r a c t e d  in ^g rea ted  numbers than o th e r s .  
Also, among compounds^available in  a f e r ­
menting mixture, c e r t a in  ones in  pure form 
are more a t t r a c t iv e  to some in se c ts  than to 
o th e r s .  F a c to rs  o th e r :  than chemical ones 
greatly influence feeding h ab i ts  o f  an in sec t  
( s u n l ig h t ,  humidity, wooded a rea s ,  e t c . ) .  
Hence, the r e la t iv e  abundance of species a t  
b a i t s  does no t  re p re se n t  t ru e  r a t i o s .

'*> , ■ f'

Hie voluminous work d i re c te d  toward so lv­
ing the problem o f  host  s e l e c t io n  by Culex 
has produced meager r e s u l t s .  Culex  ignore

p e r s p i r a t i o n  and f r e s h  blood bu t  w i l l  a t ­
tempt to  p ie rc e  an a r t i f i c i a l  o b je c t  heat­
ed to  9 8 .0 °  F. D i p t e r a  a r e  a t t r a c t e d  by 
p e r s p i r a t i o n  and o th e r  ho s t  odors. No com­
p l e t e  e x p la n a t io n  o f  th e  f a c t o r s  gu iding 
m osqu itoes  to  b lood  m eals i s  p re s e n te d .  
V i s u a l  f a c t o r s ,  t e m p e r a t u r e ,  o r  odors 
acting independently (or in combination) play 
a par t ,  however. A tem perature-hum idity  fac­
t o r  i s  probably  the  p r i n c i p a l  a t t r a c t a n t .  
Carbon dioxide a s  an a t t r a c t a n t ,  s t i l l  the 
s u b je c t  o f  co n tro v e rsy ,  i s  d i s c u s s e d .  The 
t r e n d  in  the e v o l u t i o n  o f  a t t r a c t a n t s  is 
from n a tu ra l  to  sy n th e t ic  substances .  Since

&

One t y p e  o f  
J  a p a n e s e  
b e e t l e  t r a p  
s h o w i n g  t h e  
p e r f o r a t e d  
c y l i n d e r  , 
w h i c h  c o n -  
t a i n s  t h e  
a t t r a c t a n t ,  
a t  t h e  c e n ­
t e r  o f  t h e  
b a f f l e s .

a b a i t  must compete with  n a tu re  i t  should 
p rovide  a more powerful s t im u lu s .

D e th ie r  emphasizes in  h is  f i n a l  ch ap te r  
th a t  the reason some la rv a e  are r e s t r i c t e d  
to  p la n ts  o f  a c e r t a i n  fam ily  o r  genus is 
due almost e n t i r e l y  to  the chemical nature  
o f  th e  p l a n t s  c o n c e rn e d .  C h em ica ls  are  
r e s t r i c t e d  to  a p a r t i c u l a r  p l a n t  fam ily  or 
genus. T h is ,  coup led  w i th  th e  f a c t  t h a t  
in s e c t s  are  a t t r a c t e d  to  chem icals  ( a c tu ­
a l l y  no t to  p l a n t s )  does much to  e x p la in  
the so -c a l le d  “ bo tan ica l  i n s t i n c t . ”

A d i s c u s s io n  and numerous 'v a lu a b le  r e ­
f e r e n c e s  a re  g iv e n  a f t e r  e a c h  c h a p t e r .


